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PREF j^CE. 



This publication contains the azimuths or true bearings of celestial bodies whoso 
declinations range from 24^ to 70°, north or south, at intervals of ten minutes of time 
for the entire circuit of the heavens and for parallels of latitude extending to 70° 
from the equator. 

The work has been undeitaken in recognition of the value of star observations 
for the purpose of determining azimuths in ascertaining the errors of the compass, 
and of the necessity for employing such observations in consequence of the increased 
speed of ships, which has made requisite frequent determinations of true bearing as 
well as of geographical position. 

Taken together with the existing azimuth tables of the Hydrographic Office, 
which give the true bearings of the sun and other celestial bodies within ecliptic 
limits, the present tables supply the ' navigator with ready means for finding the 
azimuths of the great majority of })odies appearing in the firmament and for applying, 
over a vastly increased extent, the other useful objects of azimuth tables, such as 
finding the true course in great-circle sailing and laying down the Sumner line of 
position. 

W. H. 11. SOUTIIKULANI), 

Hydrograph e r. 
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In North Utltode, when the star is rising or Bast of the meridian, the tabulated azimuths are reckoned from North to Bast: and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from North to West. 

In South Utlt«de, when the star is risinir or Bast of the meridian, the tabulated azimuths are reckoned from South to Bast; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from South to West. 

When the latitude and dMllnatlon are of different name, the tables are to be entered with the supplement of the hour angle and the 
supplement of the tabulated azimuth is to be taken for the required true bearing. 
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41 24 


40 24 


39 19 

3S 09 



43° 



36 54 
35 32 
34 05 
32 30 
30 50 

29 03 
27 09 

25 09 
23 02 
20 48 
18 28 

16 02 

13 32 
10 56 

8 15 
5 31 
2 46 
o 00 



o / 
o 00 

2 40 
5 20 
758 

10 33 
13 04 

15 31 

17 53 
20 09 

22 19 

24 23 
26 21 

28 12 

29 57 
31 35 

33 08 

34 34 

35 55 

37 10 

38 20 

39 25 

40 23 

41 18 

42 07 

42 53 

43 34 

44 " 

44 45 

45 13 

45 38 

46 01 
46 18 

46 34 
46 46 

46 53 

46 58 

47 00 
46 58 

46 53 
46 46 

46 34 
46 18 

46 01 
4538 
45 13 
44 45 
44 " 
43 34 

42 53 
42 07 

41 18 
40 23 

39 25 
38 20 

37 10 
35 55 
34 34 
33 08 
31 35 
29 57 

28 12 
26 21 
24 23 
22 19 
20 09 
17 53 

15 31 
13 04 
10 33 

5 20 
2 40 
o 00 



440 



o 

2 

5 
7 



00 

36 

09 
42 



10 12 
12 38 



41 08 

41 53 

42 34 

43 " 

43 44 

44 13 

44 39 

45 01 
45 18 
45 33 
45 45 

45 54 
4558 

46 00 
4558 
45 54 
45 45 
45 33 
45 18 

45 01 
44 39 
44 »3 
43 44 
43 II 
42 34 

41 53 
41 oS 

40 18 

39 24 
3826 

37 22 

36 13 
3458 
33 39 
32 13 
30 42 

29 05 

27 22 

25 33 
23 38 
21 37 

19 31 
17 17 

15 00 
12 38 

10 12 



450 



7 
5 

2 
o 



42 
09 
36 
00 



o 

2 

4 

7 

9 
12 



00 
30 
59 
27 

51 
13 



15 00 


14 31 
16 44 


17 17 


19 31 


18 53 
20 56 


21 37 


23 38 


22 55 


25 33 


24 47 


27 22 


26 34 


29 OS 


28 15 


30 42 


29 51 


32 13 


31 20 


33 39 


32 45 


34 58 


34 02 


36 13 


35 16 


37 22 


36 24 


38 26 


37 27 


3924 
40 18 


38 25 


39 20 



40 09 
4053 

41 34 

42 II 

42 44 

43 14 
4338 

44 00 
44 19 
44 34 
44 44 
44 54 

44 58 

45 00 
44 58 
44 54 
44 44 
44 34 
44 19 

44 00 
43 38 
43 14 
42 44 
42 II 

41 34 

40 53 
40 09 
39 20 
38 25 
37 27 
36 24 

35 16 
34 02 
32 45 
31 20 

29 51 
28 15 

26 34 
24 47 
22 55 
20 56 

1853 
16 44 

14 31 
12 13 



9 

7 
4 

2 
o 



51 
27 
59 
30 
00 



460 



o 
o 

3 

4 

7 

9 
II 



00 

25 

48 
II 

31 
48 



14 02 
16 II 
18 16 
20 16 
22 12 

24 01 

25 47 

27 25 

2859 

30 27 

31 50 

33 07 

34 20 

35 27 

36 29 
28 
20 

39 09 

39 54 

40 35 

41 II 

41 44 

42 13 

42 39 

43 00 
43 18 
43 34 
43 45 

43 54 
4358 

44 00 
4358 
43 54 
43 45 
43 34 
43 18 

43 00 
42 39 
42 13 
41 44 
41 II 

40 35 

39 54 
39 09 
38 20 

37 28 
36 29 
35 27 

34 20 
33 07 
31 50 
30 27 

28 59 
27 25 

25 47 
24 01 

22 12 

20 16 

18 16 
16 II 

14 02 
II 48 



47c 



31 
II 

48 

25 

00 



o 00 
2 19 



9 
II 



39 
56 
12 

24 



13 34 
15 40 
17 41 

1938 
21 31 
23 18 

25 00 

26 37 

28 09 

29 35 

30 56 

32 12 

33 26 

34 31 

35 32 

36 30 

37 23 

38 II 

3856 

39 36 

40 12 

40 45 

41 14 

41 39 

42 01 
42 19 

42 33 
42 46 
42 53 

42 58 

43 00 
42 58 

4253 
42 46 

42 33 
42 19 

42 01 

41 39 
41 14 

40 45 
40 12 

39 36 

3856 
38 11 
37 23 
36 30 
35 32 
34 31 

33 26 
32 12 
30 56 

29 35 
28 09 

26 37 

25 00 
23 18 
21 31 
1938 
17 41 
15 40 

13 34 
II 24 



12 

56 

39 

19 
00 



Hour Ancle. 



O 



2 



6 



9 



10 



11 



12 



00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
60 

00 
10 
20 
30 
40 
60 

00 
10 
20 
30 
40 
60 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 
00 



In North Utltude, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from North to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from North to West. 

In Sooth Utltnde, when the star is risine or East of the meridian, the tabulated azimuths are reckoned from South to East; and 
when the sUr is scttinsf or West of the meridian, the tabulated azimuths are reckoned from South to West. 

When the latltade and declination are of different name, the tables are to be entered with the supplement of the hour angle and the 
supplement of the tabulated azimuth is to be taken for the required true bearing. 



AZIMUTH OR TRUE BEARING. 



I4ATITIJDE w>. 

t 




DECI.INATION--SAME NAME AS-LATITUDE. 




I4. 


ATITUDK 0°. 


Hour Ancle. 


480 


490 


6O0 


61° 


62° 


530 


64° 

/ 


66° 


660 

/ 


67° 

/ 


68° 


69° 


Hour Ansle* 


h. 


m. 


/ 


/ 


/ 


/ 


/ 


/ 


/ 




f 


li* ni« 





00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 




10 


2 15 


2 10 


2 06 


2 01 


I 57 


I 53 


I 49 


I 45 


I 41 


I 37 


I 33 


I 31 


10 




20 


429 
6 42 


4 20 

6 26 


15 


4 03 


3 54 


3 46 


3 38 


3 30 


3 22 


3 15 


307 


3 00 


20 




SO 


6 02 


5 49 


5 37 


5 25 


5 14 


5 02 


4 51 


4 40 


4 3C 


SO 




40 


853 


835 


8 18 


8 01 


7 43 


7 27 


7 12 


6 56 


6 41 


6 26 


6 II 


558 


40 




60 


II 01 


10 40 


10 iB 


9 57 


9 36 


9 15 


856 


837 


8 18 


8 00 


743 


7 24 


60 


1 


00 


13 07 


12 41 


12 15 


11 50 


II 26 


11 03 

12 46 


10 39 


10 16 


9 54 


9 33 


9 12 


850 


1 00 




10 


15 09 


14 39 


14 10 


13 41 


13 13 


12 20 


11 53 


II 28 


11 03 


10 38 


10 14 


10 




30 


17 07 


16 33 


16 01 


J5 29 


1458 


14 28 


13 57 


13 28 


13 00 


12 31 


12 04 


" 35 


20 




SO 


19 00 


18 24 


1748 


17 13 
1854 


16 40 


16 05 


15 33 


IS 00 


14 29 


13 57 


13 26 


12 57 


SO 




40 


20 50 


20 II 


19 32 


18 17 


17 41 


17 04 

18 33 


16 29 


15 55 
17 18 


15 21 


\t^ 


14 15 


40 




60 


22 34 


21 52 


21 II 


20 30 


19 50 


19 12 


17 54 


16 41 


15 30 


60 


3 


00 


24 15 


23 29 


22 46 


22 03 


21 20 


20 39 


1959 


19 17 


1838 


17 59 


17 21 


16 44 


2 00 




10 


25 49 


25 02 


24 17 


23 31 


22 47 


22 03 


21 20 


20 37 


1955 


19 14 


1833 


17 54 


10 




20 


27 19 


26 30 


25 42 


24 55 


24 09 


23 23 


22 38 


21 53 


21 09 


20 25 


19 43 


19 01 


20 




SO 


2843 


27 53 


27 04 

28 21 


26 14 


25 27 

26 40 


24 39 


23 52 


23 05 


22 19 


21 34 


20 50 


20 06 


SO 




40 


30 04 


29 12 


27 30 


25 51 


25 03 


24 14 


23 27 


22 39 


21 52 


21 07 


40 




60 


31 19 


30 25 


29 33 


28 41 


27 50 


2659 


26 09 


25 19 


24 30 


23 41 


22 53 


22 06 


60 


3 


00 


32 29 


31 35 


30 41 


2947 


2856 


28 03 


27 12 


26 20 


25 30 


24 39 


23 50 


23 02 


s 00 




10 


33 35 


32 40 


31 46 


30 51 


29 57 


29 04 


28 II 


27 18 


26 27 


!5^ 


24 44 


23 54 


10 




20 


34 30 


33 40 


32 44 


31 49 


30 54 


30 00 


29 06 


28 12 


27 19 

28 09 


26 26 


25 34 


24 43 


20 




SO 


35 32 


34 3^ 


33 40 


32 43 


31 48 


30 52 


2958 


29 03 


27 15 


26 22 


25 30 

26 12 


SO 




40 


36 25 


35 27 


34 30 


33 33 


32 37 


31 41 


30 46 


29 50 


28 56 


28 01 


27 06 


40 




50 


37 12 


36 15 


35 18 


34 20 


33 23 


32 26 


31 30 


30 34 


2938 


2843 


27 47 


a6 52 


60 


4 


00 


37 57 
3837 


3658 


36 01 


35 32 


34 06 


33 08 


32 II 


31 13 


30 17 


29 21 


28 25 


27 30 


4 00 




10 


3738 


36 40 


3541 


34 44 


33 46 


32 48 


3» 51 


3054 
31 » 


2957 


2859 


28 04 


10 




20 


39 13 


38 14 


37 15 


35 'Z 


35 18 


34 20 


33 22 


32 24 


30 29 


29 31 


2835 


20 




SO 


39 45 


3846 


37 48 


3648 


35 50 


34 51 


33 53 


32 54 


31 55 


3057 


2959 


2903 


SO 




40 


40 14 


39 14 


38 15 


37 16 


36 18 


35 18 


34 20 


33 20 


32 22 


31 23 


30 25 


29 28 


40 




&0 


40 39 


39 39 


38 41 


37 41 


3642 


35 42 


34 44 


33 44 


32 45 


31 47 


3047 


2949 


60 


5 


00 


41 01 


40 01 


39 02 


3802 


37 03 


36 03 


35 04 


34 04 


33 05 


32 06 


31 06 


30 08 


6 00 




10 


41 19 


40 20 


39 20 


38 20 


37 21 


36 21 


35 22 


34 21 


33 21 


32 22 


31 23 
31 3^ 


30 24 


10 




20 


41 34 


40 M 
40 46 


39 34 


3834 


37 35 


3635 


35 35 


34 35 


33 35 
33 46 


32 35 


30 37 


20 




SO 


41 45 


39 46 


3846 


37 46 


36 46 


35 47 


34 46 


32 46 


31 46 


30 48 


SO 




40 


41 53 


40 54 


39 54 


3853 


37 54 


$U 


35 54 


34 54 


33 54 


32 54 


31 54 


30 55 


40 




60 


41 50 


4058 


39 59 


3859 


37 59 


35 59 


34 59 


3358 


3258 


31 58 


30 59 


60 


« 


00 


42 00 


41 00 


40 00 


30 00 

38 59 


38 00 


37 00 


36 00 


35 00 


34 00 


33 00 


32 00 


31 00 


6 00 




10 


41 58 


4058 


39 59 


37 59 


3658 


35 59 


34 59 


3358 


3258 


31 58 


30 59 


10 




20 


41 53 


4054 


39 54 
39 46 


38 53 
3846 


37 54 


36 54 


35 54 


34 54 


33 54 


32 54 


31 54 


30 55 
30 48 


20 




SO 


41 45 


40 46 


37 46 


36 46 


35 47 


34 46 


33 46 


32 46 


31 46 


SO 




40 


41 34 


40 34 


39 34 


3834 


37 35 


36 35 


35 35 


34 35 


33 35 


32 35 


31 36 


30 37 


40 




50 


41 19 


40 20 


39 20 


38 20 


37 21 


36 21 


35 22 


34 21 


33 21 


32 22 


31 23 


30 24 


60 


7 


00 


41 01 


40 01 


39 02 


38 02 


37 03 


3603 


35 04 


34 04 


33 05 


32 06 


31 06 


30 08 


7 00 




10 


40 39 


39 39 


38 41 


3741 


36 42 


35 42 


34 44 


33 44 


32 45 


31 47 


3047 


29 40 
29 28 


10 




20 


40 14 


3g 4 


38 i§ 


37 16 


36 18 


35 18 


34 20 


33 20 


32 22 


31 23 


30 25 


20 




SO 


39 45 


3846 


37 48 


3648 


35 50 


34 51 


33 53 


32 54 


31 55 


30 57 


29 59 


29 03 


SO 




40 


39 »3 


38 14 


37 »5 


36 17 


35 18 


34 20 


33 22 


32 24 


31 26- 


30 29 


2931 


28 35 


40 




60 


38 37 


3738 


36 40 


35 41 


34 44 


33 46 


3248 


31 5i 


30 54 


29 57 


28 59 


28 04 


50 


8 


00 


37 57 


3658 


36 01 


35 02 


34 06 


3308 


32 II 


31 13 


30 17 
2938 


29 21 


28 25 


27 30 


8 00 




10 


37 12 


36 15 


35 18 


34 20 


33 23 


32 26 


31 30 


3034 


28 43 


27 47 


26 52 


10 




20 


36 25 


35 27 


34 30 


33 33 


32 37 


31 41 


30 46 


29 50 


^56 


28 01 


27 06 


26 12 


20 




SO 


35 32 


34 36 


33 40 


32 43 


31 48 


30 52 


2958 


2903 


28 09 


27 15 


26 22 


25 30 


SO 




40 


34 36 


33 40 


32 44 


31 49 


30 54 


30 00 


20 06 


28 12 


27 19 


26 26 


25 34 


24 43 


40 




60 


33 35 


3240 


31 45 


3051 


2957 


29 04 


28 II 


27 18 


26 27 


25 35 


24 44 


23 54 


60 


» 


00 


32 29 


31 35 


30 41 


2947 


28 56 


28 03 


27 12 


26 20 


25 30 


24 39 


23 50 


23 02 


00 




10 


31 19 


30 25 


29 33 
28 21 


28 41 


27 50 


26 59 


26 09 


25 19 


24 30 


23 41 


22 53 


22 06 


10 




20 


30 04 


29 12 


27 30 


26 40 


25 51 


2503 


24 14 


23 27 


22 39 


21 52 


21 07 


20 




SO 


2843 


27 53 


27 04 


26 14 


25 27 


24 39 


23 52 


2305 


22 19 


21 34 


20 50 


20 06 


SO 




40 


27 19 


26 30 


25 42 


24 55 


24 09 


23 33 


22 38 


21 53 


21 09 


20 25 


1943 


19 01 


40 




60 


2549 


25 02 


24 17 


23 31 


22 41 


22 03 


21 20 


20 37 


19 55 


19 14 


18 33 


17 54 


60 


10 


00 


24 15 


23 29 


22 46 


22 03 


21 20 


20 39 


'5 59 


19 17 


1838 


17 59 


17 21 


16 44 


10 00 




10 


22 34 


21 52 


21 II 


20 30 


19 50 


19 12 


18 33 


1754 


17 18 


16 41 


16 06 


15 30 


10 




20 


20 50 


20 II 


19 32 


1854 


18 17 


17 41 


17 04 


16 29 


15 55 


15 31 


14 48 


14 15 


20 




SO 


19 00 


18 24 


1748 


17 13 


16 40 


16 05 


15 33 


15 00 


14 29 


13 57 


13 26 


12 57 


SO 




40 


17 07 


1633 


16 01 


15 29 


1458 


14 28 


13 57 


13 28 


13 00 


12 31 


12 04 


II 35 


40 




60 


15 09 


14 39 


14 10 


13 41 


13 13 


12 46 


12 20 


" 53 


II 28 


II 03 


10 38 


10 14 


60 


11 


00 


1307 


12 41 


12 15 


II 50 


II 26 


11 03 


10 39 


10 16 


9 54 


9 33 


9 12 


850 


11 00 




10 


II 01 


10 40 


10 18 


9 57 
8 01 


9 36 


9 »5 


856 


837 


8 18 


8 00 


7 43 


7 24 


10 




20 


853 


835 


8 18 


7 43 


7 27 


7 12 


656 


641 


6 26 


6 II 


5 58 


20 




SO 


6 42 


6 28 


6 15 


6 02 


5 49 


5 37 


V^ 


5 14 


502 


4 51 


4 40 


4 30 


SO 




40 


4 29 


4 20 


4 II 


4 03 


3 54 


3 45 


330 


3 22 


3 15 


3 07 


300 


40 




60 


2 15 


2 10 


2 06 


2 01 


I 57 


I 53 


I 49 


I 45 


I 41 


I 37 


I 33 


I 31 


60 


12 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


12 00 



In North Ittltude, when the star is risine or East of the meridian, the tabulated azimuths are reckoned from North to Hast; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from North to West. 

In Hoath latitude, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from South to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from South to West. 

When the latitude and decUnatlon are of different name, the tables are to be entered with the supplement of the hour angle and the 
supplement of the tabulated azimuth is to be taken for the required true bearing. 
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AZIMUTH OR TRUE BEARING. 



ULTITUDK <F. 



DBCI^INATION— SAME NAME AS— I^TITUDE. 



IiATITUDE Oo« 



Hour Ancle* 



O 



2 



3 



6 



9 



lO 



11 



12 



in* 
OO 
lO 
SO 
30 
40 
50 

OO 
10 
SO 
SO 
40 
60 

OO 
lO 
SO 
30 
40 
50 

OO 
lO 
SO 
SO 
40 
&0 

OO 
10 
SO 
SO 
40 
50 

OO 
lO 
SO 
SO 
40 
50 

OO 
lO 
SO 
SO 
40 
60 

OO 
lO 
SO 
SO 
40 
50 

OO 
lO 
SO 
SO 
40 
50 

OO 
lO 
SO 
SO 
40 
60 

OO 
lO 
SO 
SO 
40 
60 

OO 
lO 
SO 
SO 
40 
50 
OO 



60° 



O OO 


00 


1 27 


I 23 
246 


2 52 


4 19 


4 oS 


5 43 


5 30 


7 07 


6 50 


8 30 


8 10 


951 


9 28 


II 10 


10 44 


12 28 


" 59 


13 42 


13 10 


14 55 


14 21 



16 06 

17 14 

18 19 

19 22 

20 22 

21 18 

22 12 

23 04 

23 51 

24 36 

25 18 

25 57 

26 34 

27 06 

27 36 

28 04 
28 28 

28 50 

29 08 
29 24 

29 37 

29 47 
2954 
2958 

30 00 

2958 

29 54 

29 47 

29 37 
29 24 



S 



08 

50 
28 28 

28 

27 31 
27 06 



t^ 



2634 
25 57 
25 18 

24 36 
23 51 
23 04 

22 12 
21 18 
20 22 
19 22' 
18 19 
17 14 



1606 


14 55 


13 42 


12 28 


II 10 


951 


8 30 


7 07 


5 43 


4 19 


2 52 


I 27 


00 



61° 



15 30 
iS 34 

17 38 

18 38 

19 37 

20 32 

21 24 

22 14 

23 00 

2344 

24 25 

25 03 

2538 

26 II 

26 40 

27 07 
27 30 

27 51 

28 09 
28 
28 

28 48 

2854 
2858 

29 00 

358 

2854 
28 48 
2838 
28 25 

28 09 

27 51 
27 30 
27 07 
26 40 
26 II 

25 38 
25 03 
24 25 

23 44 
23 00 
22 14 

21 24 
20 32 

17 38 

16 34 

15 30 
14 21 

13 10 

" 59 
10 44 

9 28 

8 10 
6 50 

5 30 
4 08 
a 46 
I 23 
o 00 



6S0 



o 

o 
I 

2 

3 

5 
6 



00 
20 

39 

59 
16 

34 



7 51 
9 05 

10 18 

11 30 

12 40 

1348 

14 53 

15 57 

16 57 

17 56 

1853 

19 46 

20 37 

21 25 

22 10 

22 53 

23 33 

24 09 

24 44 

25 15 
2544 

26 II 

2633 

26 54 

27 12 
27 27 
27 39 
27 48 
27 55 

27 59 

28 00 

27 59 
27 55 
27 48 
27 39 

27 27 

27 12 
26 54 
26 33 
26 II 

25 44 
25 15 

24 44 
24 09 
23 33 
22 53 
22 10 
21 25 

20 37 
19 46 

1853 
17 56 
16 57 
15 57 

14 53 
1348 
12 40 

II 30 
10 18 

9 05 



7 
6 

5 
3 

2 

I 
o 



51 
34 
16 

59 

39 
20 
00 



03° 



00 

1 16 

2 33 
348 



I 



30 
43 
9 53 

11 02 

12 10 

13 14 

14 17 

15 18 

16 18 

17 14 

18 09 

19 00 

19 49 

20 36 

21 19 

22 01 

22 39 

23 15 

23 49 

24 19 

24 47 

25 13 

25 35 
2555 

26 12 
26 27 
26 39 
26 48 
26 55 

26 58 

27 00 
2658 
26 
26 
26 39 
26 27 

26 12 
25 55 
25 35 

25 13 

24 47 
24 19 

23 49 

23 15 
22 39 

22 01 

21 19 

20 36 

19 49 
00 



11 

\l 

15 18 



09 

IS 



14 17 

13 14 
12 10 
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In North latitude, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from North to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from North to West. 

In Sooth latitude, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from South to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from South to West 

When the latitude and decllnatlou are of different name, the tables are to be entered with the supplement of the hour angle and the 
supplement of the tabulated azimuth is to be taken for the required true bearing. 
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In North Utltade, when the star is risiiiff or East of the meridian, the tabulated aximuths are reckoned from North to East; and 
when the star is setting or West of the meriaian, the tabulated azimuths are reckoned from North to West. 

In Soath latltade, when the star is rising or Bast of the meridian, the tabulated azimuths are reckoned from South to Bast; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from South to West. 

When the latitude and def llnatloa are of different name, the tables are to be entered with the supplement of the hour angle and the 
supplement of the tabulated azimuth is to be taken for the required true bearing. 
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In North latitude, when the star is risine or East of the meridian, the tabulated azimuths are reckoned from North to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from North to West. 

In Sooth latltode. when the star is risine or East of the meridian, the tabulated azimuths are reckoned from South to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from South to West. 

When the latitude and declination are of different name, the tables are to be entered with the supplement of the hour angle and the 
supplement of the tabulated azimuth is to be taken for the required true bearing. 
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AZIMUTH OR TRUE BEARING. 
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39 02 
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37 44 
36 59 
36 10 

35 17 
34 20 
33 18 

32 12 
31 02 
2046 
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27 01 
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20 34 
18 46 

16 53 
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4 25 

2 13 
o 00 
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28 II 

29 30 

30 43 

31 51 
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34 51 

35 42 

36 29 
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38 25 

38 5<> 

39 24 

39 48 

40 08 
40 25 
40 39 
40 49 

40 57 

41 00 

41 00 
40 57 
40 52 
40 42 
40 30 
40 15 

39 55 
39 33 

39 06 
38 37 
38 04 
37 27 
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33 55 
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35 49 

35 56 

36 00 
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34 59 
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28 55 
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40 

52 
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27 07 
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22 54 
21 42 
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14 51 
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33 58 
33 52 
33 44 
33 33 
33 18 

33 01 
32 40 
32 16 
31 49 
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30 45 
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29 29 
28 45 
27 59 
27 09 
26 16 

25 IQ 
24 18 

23 15 
22 08 
20 58 
19 45 
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14 19 
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30 21 
29 48 
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28 33 

27 51 

27 06 
26 17 
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23 31 
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21 23 
20 16 
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13 49 
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00 
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3 09 
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12 12 
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1456 
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18 44 
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23 04 

24 00 

24 54 

25 44 

26 31 

27 15 

27 56 

28 34 

29 07 
2938 

30 07 

30 31 
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31 27 
31 39 
31 49 
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31 58 
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31 45 
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30 43 
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29 54 
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3058 
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30 34 
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29 44 
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2856 
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27 56 
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26 44 
26 04 
25 21 
24 34 
23 45 

22 52 
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19 56 
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In North laUt«de, when the star is rising or East of the meridian, the Ubulated azimuths are reckoned from North to East; and 
when the star is setting or West of the n^eridian, the tabulated azimuths are reckoned from North to West. 

In South latttvde, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from South to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from South to West. 

When the latitude and derllnatlon are of different name, the tables are to be entered with the supplement of the hour angle and the 
supplement of the tabulated azimuth is to be taken for the required true bearing. 
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AZIMUTH OR TRUE BEARING. 



liATlTUDS 1 


^. 




DECUNATION— SAME NAME AS— I^ATITUDE. 




IiATITUDE 1°. 


Hour Ansle, 


600 


61® 


6S0 


6S0 


640 


66° 


«««> 


670 


68O 


6O0 


700 


Moor Angle. 


li* in* 


o / 


/ 


/ 


/ 


/ 


/ 


/ 


/ 


/ 


/ 


/ 


b.* m* 


O OO 


; oo 


00 


00 


00 


' 00 


00 


00 


00 


00 


00 


00 


00 


lO 


I 27, 


^ H 


I 21 


I 17 


^ H 


I II 


I 07 


2 ^ 


I 01 


058 


055 


10 


SO 


2 55 


2 48 


2 41 


2 34 


2 28 


2 21 


2 15 


2 02 


156 


I 49 


SO 


30 


4 22 


4 II 


4 00 


3 51 


340 


3 30 


3 21 


3 12 


3 02 


253 


^^ 


SO 


40 


5 47 


5 33 


5 20 
638 


5 06 


4 53 

6 04 


4 40 


4 27 


4 15 


403 


3 50 


338 


40 


50 


7 12 


6 54 


21 


5 49 


5 33 


5 17 


502 


4 47 


4 32 


50 


1 OO 


835 


8 14 


7 54 


7 35 


Z ^5 


656 


638 


6 19 


6 00 


543 
6 37 


Pi 

6 18 


1 00 


10 


9 56 


9 33 


9 10 


l'^ 


825 


8 02 


7 41 


l^ 


6 59 


10 


SO 


II 17 


10 50 


10 24 


933 


9 08 


843 


Z 55 


731 


708 


so 


SO 


12 35 


12 05 


II 36 


II 07 


10 39 


10 12 


9 44 


9 18 


851 


825 


8 48 


30 


40 


13 50 


13 18 


12 47 


12 15 


II 44 


II 14 


1044 


10 14 


10 38 


9 17 


40 


60 


15 04 


14 28 


13 55 


13 21 


1247 


12 14 


II 42 


II 10 


10 07 


936 


60 


3 OO 


16 14 


15 37 
10 43 


15 00 


14 25 


1348 


13 13 


12 38 


12 04 


II 29 


10 56 


10 22 


s 00 


lO 


17 22 


16 04 


IS 25 


1448 


14 10 


13 32 


12 56 


12 19 

13 08 


II 43 


II 08 


10 


SO 


18 28 


1747 


17 06 

18 04 


16 24 


15 44 

16 39 


15 04 


14 24 


13 46 


12 29 


II 51 


SO 


30 


19 31 


1847 


17 21 


16 48 


15 15 


14 35 


13 54 


r3 56 


12 34 


SO 


40 


20 31 


19 45 


19 00 


18 15 


17 31 


16 04 


15 20 

16 05 


14 38 


13 14 


40 


60 


21 27 


20 40 


1953 


19 07 


18 21 


1736 


16 50 


15 20 


14 37 


1353 


60 


3 OO 


22 21 


21 33 


2044 


1956 


19 06 


18 21 


\in 


16 48 


16 01 


15 16 


14 30 


s 00 


lO 


23 12 


22 22 


21 31 


20 43 


19 53 


19 04 


17 28 


16 40 


15 52 

16 27 


11^ 

10 10 


10 


SO 


24 00 


2309 


22 17 


21 26 


20 36 


19 46 


1856 


18 06 


17 16 


SO 


30 


24 45 


23 52 


23 00 


22 08 


21 15 


20 23 


19 33 


18 42 


17 51 

18 24 


17 01 


SO 


40 


25 27 

26 05 


24 33 


23 39 

24 16 


22 46 


21 52 


21 00 


20 07 


19 15 


17 32 


16 40 


40 


50 


25 II 


23 22 


22 28 


21 33 


20 40 


1946 


1854 


18 00 


1708 


60 


4 OO 


2641 


25 45 

26 17 


24 49 


2355 


23 00 


22 04 


21 10 


20 16 


19 21 


18 27 


17 33 


4 00 


lO 


27 14 


25 21 


24 25 


23 28 


22 33 


21 37 


so 42 


19 47 


18 51 


^ni 


10 


SO 


2743 

28 II 


26 46 


25 49 


24 52 


23 56 


22 59 


22 (n 
22 26 


21 06 


20 10 


19 14 


SO 


30 


27 13 


^ H 


25 17 


24 20 


23 22 


21 28 


20 31 


1934 


18 38 


SO 


40 


2834 


2736 


2638 


25 40 


2442 


2343 


22 46 


21 48 


20 50 


1953 


1855 


40 


60 


2855 


37 57 


26 58 


2559 


25 00 


24 02 


23 03 


22 OS 


21 07 


20 09 


19 II 


60 


5 OO 


29 12 


28 14 


27 15 


26 16 


25 17 


24 18 


23 19 


22 20 


21 21 


20 33 


19 24 


6 00 


10 


29 28 


28 28 


27 29 


26 30 


25 30 


2431 


23 32 


22 33 


21 33 


20 34 


1935 


10 


SO 


2941 


28 41 


27 41 


26 41 


25 41 


24 42 


2343 


22 43 


21 43 


20 44 


1944 


SO 


30 


29 50 


28 49 


27 50 


26 50 


25 53 


2451 


23 51 


22 51 


21 51 


20 51 


1952 


SO 


40 


29 56 


2856 


2756 


26 56 


25 56 


2456 


23 56 


22 56 


21 56 


20 56 


1957 


40 


60 


30 00 


29 00 


2759 


2659 


25 59 


2459 


23 59 


22 59 


21 59 


2059 


1959 


60 


6 OO 


30 00 


29 01 
2858 


28 00 


27 01 


26 00 


25 00 


24 00 


23 00 


22 00 


21 00 


20 ox 


6 00 


10 


2958 


2759 


26 59 


25 59 


24 58 


2358 


22 58 


21 58 


20 58 


1958 


10 


SO 


2954 


2853 
2846 


27 53 
2746 


26 54 


2554 


24 55 


23 54 


22 55 


21 55 


2055 


1956 


SO 


SO 


2946 


26 47 


2547 
2538 


24 47 


2348 


22 49 


21 49 


20 49 


19 50 


SO 


40 


29 35 


2835 


27 36 


26 37 


24 38 


23 39 


22 40 


21 41 


20 42 


1942 


40 


50 


29 22 


28 23 


27 24 


26 25 


25 26 


24 27 


23 27 


22 29 


21 30 


20 31 


1933 


60 


7 OO 


20 05 
28 46 


28 06 


27 08 


26 10 


25 II 


24 12 


23 13 


22 16 


21 17 


20 19 


19 20 


7 00 


lO 


2748 


26 40 
26 28 


25 52 


24 54 


23 56 


22 58 


22 00 


21 02 


20 05 
1948 


IQ 07 

i|5i 


10 


SO 


28 25 


27 26 


25 32 


2434 


23 36 


22 39 


21 42 


20 45 


SO 


SO 


27 59 


27 02 


26 05 


25 09 


24 12 


23 15 


22 17 


21 22 


20 25 


19 20 

IQ 08 
1845 


1833 


SO 


40 


27 32 


2635 


25 39 


24 43 


23 47 


22 50 


•21 55 


20 59 


20 04 


18 13 


40 


60 


27 00 


26 05 


25 09 


24 14 


23 20 


22 24 


21 29 


20 34 


1940 


1751 


60 


8 OO 


26 27 


25 32 


24 37 


23 44 


22 49 


21 55 


21 01 


20 07 


IQ 14 


18 20 


1726 


8 00 


lO 


2550 


24 57 
24 18 


24 ox 

23 26 


23 09 


22 17 


21 23 


20 30 


1938 


1845 


17 53 


17 00 


10 


SO 


25 II 


22 33 


21 41 


20 50 


19 57 


19 06 


18 15 


17 24 
1053 


1633 


SO 


SO 


24 29 


23 37 


22 45 


21 55 


21 04 


20 13 


19 22 


I« 32 


17 42 


16 03 


SO 


40 


2344 


22 53 
22 06 


22 03 


21 13 


20 23 


19 34 
18 53 


1845 


17 56 


17 07 


16 19 


15 32 


40 


60 


22 55 


21 17 


20 29 


19 41 


18 05 


17 18 


16 31 


15 45 


1458 


60 


9 OO 


22 04 


21 16 


20 29 
1938 
1844 


19 42 
18 53 


18 55 


18 09 


17 23 


16 38 


15 53 


15 08 


14 23 


8 00 


lO 


21 10 


20 24 


18 08 


17 24 


16 39 


15 55 


15 12 


14 28 


1345 
13 00 


10 


SO 


20 13 


10 29 
18 31 


18 01 


'? i? 


16 36 


15 53 


15 II 


14 29 


1348 


SO 


SO 


IQ 13 
18 II 


1749 


17 07 


16 26 


1546 


15 05 


14 25 


1344 


13 05 


12 26 


SO 


40 


17 31 


16 50 


16 II 


15 32 


1453 


14 14 


13 36 


1259 


12 21 


II 44 


40 


50 


17 06 


16 28 


15 49 


15 13 


14 36 


1359 


13 22 


12 47 


12 II 


11 36 


II 00 


60 


10 oo 


15 59 
1448 


15 22 


14 46 


14 11 


13 36 


13 02 


12 28 


II 55 


II 22 


10 48 


10 15 


10 00 


lO 


14 15 


1341 


13 09 


12 36 


12 04 


II 32 


II 01 


10 38 


10 00 


29 


10 


so 


13 36 


13 05 


12 34 


12 04 


II 34 


II 05 


10 35 


10 07 


938 
844 


9 10 


8 42 


SO 


so 


12 21 


II 53 


II 25 


10 57 
048 


10 29 


10 03 


^36 


9 10 
8 13 


8 19 


7 53 


SO 


40 


II 04 


10 39 


10 14 


9 24 


9 00 


7 49 


726 


7 03 


40 


50 


9 45 


9 23 


9 00 


8 39 


8 17 


7 56 


7 34 


7 14 


653 


6 33 


6 12 


60 


11 OO 


825 


8 06 


7 46 


7 27 


708 


6 50 


631 


613 


556 


538 


5 21 


11 00 


lO 


7 03 


647 


6 30 


6 15 


5 59 
448 


544 


5 28 


5 13 


458 


4 43 


4 29 


10 


SO 


5 40 


5 27 


3 56 


501 


4 36 


4 23 


4 12 


3 59 


3 47 


3 36 


SO 


SO 


4 16 


4 06 


3 46 


3 36 


328 


3 18 


3 09 


3 00 


2 51 


2 42 


SO 


40 


2 51 


2 44 


238 


2 31 


2 25 


2 18 


2 12 


2 06 


2 01 


I 55 


I 48 


40 


50 


I 26 


I 22 


I 19 


I 15 


I 12 


I TO 


I 07 


I 03 


I 00 


57 


54 


60 


IS OO 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 

J 


00 


IS 00 



In North litltude, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from North to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from North to West. 

In South Istltude, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from South to East: and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from South to West. 

When the latitude and deellBatlon are of different name, the tables are to be entered with the suppplement of the hour angle and the 
supplement of the tabulated azimuth is to be taken for the required true bearing. 
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AZIMUTH OR TRUE BEARING. 



I«ATlTi;]»B 30. 



DECLINATION— SA MB NAME AS— LATITUDE. 



LATITITDB 30. 



Hour Anfl^le* 



O 



8 



6 



9 



10 



11 



13 



!• 
00 
10 

SO 

40 
50 

00 
10 
30 
30 

40 
60 

00 
10 
30 
SO 
40 
50 

00 
10 
SO 
SO 
40 
50 

00 
10 
30 
SO 
40 
SO 

00 
10 
30 
SO 
40 
50 

00 
10 
30 
SO 
40 
60 

00 
10 
30 
SO 
40 
50 

00 
10 
30 
SO 
40 
50 

00 
10 
30 
SO 
40 
50 

00 
10 
30 
SO 
40 
60 

00 
10 
30 
SO 
40 
50 
00 



34° 



o 00 

6 03 

la 00 

17 38 
M 55 

27 47 

32 10 
36 09 

39 41 
42 50 
39 
07 



^ 



50 19 

52 17 

54 01 

55 34 

56 57 

58 10 

59 16 

60 14 

61 07 
61 53 
6a 35 
63 II 

63 44 

64 13 

64 37 
6458 

65 15 
65 31 

65 43 
65 52 

65 59 
6603 

66 04 
66 04 

66 01 

65 

65 

6536 

65 

65 

64 49 
64 38 
64 04 
63 37 
63 05 
63 33 

61 54 

61 13 
60 35 

59 33 
5837 

57 33 

56 
55 

53 43 
52 10 
50 27 
48 33 

46 38 
44 07 
41 34 
3843 

35 35 

33 09 

38 3^ 

34 18 

19 55 
15 14 
10 18 

5 " 
o 00 



350 



O 00 

5 46 
II 36 
16 49 

'^^ 

30 54 
34 47 
38 17 
41 25 

44 13 
46 43 

4856 
50 54 
52 40 

54 15 

55 39 
50 54 

58 01 
59*2 

59 56 
0043 
61 36 
63 03 

63 37 
6306 
63 31 

63 54 

64 13 

64 38 

64 40 
64 51 

6458 

65 03 
65 04 
65 03 

65 01 

6456 



64 
64 



47 
36 



3«o ! S7( 



380 , 3»o 



64 33 

64 07 

63 48 
63 27 
63 03 

63 35 
63 03 
61 38 

60 50 
60 07 

59 19 
58 36 
5728 
56 25 

55 
53 
52 32 
50 57 
49 14 
47 19 

45 13 
42 54 

40 31 

37 32 
34 27 
31 04 

37 33 

23 24 
19 08 

14 37 
9 52 

4 59 
o 00 



o 00 

530 
10 54 
16 04 
20 59 
25 31 

29 42 
33 30 
36 57 
4003 

42 50 1 

45 20 

47 34 
49 33 

51 21 

52 56 
54 22 
5538 

5648 
57 49 
5844 

34 
18 
6056 



g 



61 31 

62 01 

63 38 
63 50 
63 10 
63 25 

63 39 

63 49 

63 57 

64 03 
64 04 
64 04 

64 00 
6356 

63 47 
63 36 

63 

63 48 

62 35 , 

63 01 I 
61 33 
61 01 I 
60 35 



% 



29 

47 
00 



59 46 

5^ 02 

13 

30 
33 

55 17 

54 05 
52 46 
51 30 

49 45 
48 01 
46 07 

44 01 
41 41 
39 09 
36 22 

33 19 
30 01 

36 24 
22 32 
18 25 
14 02 



o ' 

o 00 

5 >5 
10 24 

15 23 
20 05 
24 30 

28 33 
32 17 
35 41 
38 45 
41 31 
44 00 

46 14 

48 14 
5003 

51 40 

53 06 

54 24 

55 34 
^38 

57 34 

58 25 

59 10 
59 49 



60 

60 _ 

61 23 

61 47 
63 06 

62 33 

63 37 
63 48 

62 56 

63 01 

63 03 
63 04 

63 01 

62 55 
62 47 
62 36 
62 23 
62 07 

61 47 
61 34 

60 59 
60 30 

5958 
59 22 

5842 

57 57 
5708 

56 14 
55 15 
54 09 

52 57 
51 38 
50 II 

4836 
46 51 
44 55 

42 50 
40 31 
38 01 

35 15 
32 16 
29 00 

25 29 
21 44 

17 43 

13 30 

9 06 

4 35 
o 00 



o 00 

5 01 

9 57 

14 43 

19 15 

23 31 

27 38 
31 08 
34 26 

37 29 

40 13 

42 42 

48 46 

50 24 

51 52 

53 " 

54 23 

55 26 

50 23 

57 15 

58 03 

5842 

59 19 
9 51 

6043 
61 04 

61 32 

61 36 

61 47 

61 55 

62 00 
62 03 
62 03 

62 00 

61 55 
61 47 
61 36 
61 23 
61 06 

60 46 
60 25 

59 57 
59 28 
5856 
58 19 

57 38 

56 53 
56 
55 
54 08 
53 02 

51 49 
50 30 

49 02 
47 26 
45 41 

43 46 

41 41 
39 23 

36 54 
34 " 

31 13 

38 02 

24 37 

20 56 

17 04 

13 00 

8 45 

4 25 

o 00 



o 

4 
9 



00 

48 

26 



33 36 



26 27 
30 01 

33 17 
36 15 

3859 
41 36 



43 40 
4541 
47 31 
49 
50 
51 58 

53 JO 

54 16 

55 15 

56 07 

56 54 

57 35 

58 13 
5846 

59 15 
40 
01 

60 19 



g 



60 34 
60 46 

60 55 

61 00 
61 03 
61 04 

61 01 
6056 
60 47 
6036 
60 23 
60 06 

5946 

r^ 

58 26 
57 54 

57 16 

56 34 
55 49 
54 59 
54 03 
53 02 
51 5<> 

50 42 
49 22 
47 
46 

44 33 
42 39 

40 34 
38 17 
35 50 
33 08 
30 14 
27 07 

23 46 
20 13 
16 27 
12 30 



8 

4 
o 



26 

14 
00 



SOo 



31° 



o 

4 
9 



00 
36 
07 



13 32 

17 45 
21 44 



25 38  

»8 57 



2 

32 09 
35 05 
37 46 

40 13 



42 



36 

44 27 

46 17 

47 56 

49 26 

50 47 

53 00 

53 07 

54 06 

55 00 

55 47 
50 30 

57 07 

58 II 

5836 
5859 

59 17 



59 32 
59 45 

59 54 

60 00 

60 03 
60 03 



60 01 
59 

59 36 
59 23 
59 06 

5845 
58 33 

57 55 
57 25 
5651 
56 14 

55 32 
54 46 
53 55 
52 59 
51 57 
50 50 

49 36 
48 16 
46 48 
45 12 
43 27 
41 32 

39 28 
37 13 
34 46 
32 08 

29 17 
26 14 

23 58 

19 30 

15 51 
12 03 

8 06 
4 05 
o 00 



o 00 

845 

" 59 
17 03 
20 55 

24 32 
27 56 
31 05 
3358 
30 37 

39 02 

41 14 

43 15 
45 04 

40 45 

48 14 

49 37 

50 50 

51 58 
5258 

53 52 

54 40 

55 24 

56 03 

56 37 

57 08 
57 34 

57 57 

58 16 

5831 
5844 
5853 

58 59 

59 03 
59 03 

59 01 
356 
5847 
5836 

58 33 
5805 



S3^ 



I 



57 45 


57 


33 


56 


54 


56 


24 


55 50 


55 


13 


54 


29 


53 43 


52 51 


51 


55 


50 53 
49 46 


48 


31 


47 


10 


4542 1 


44 


06 


42 


33 


40 


38 


38 25 


36 


II 


33 


46 


31 


10 


38 


33 


25 23 


33 


13 


18 


50 


15 


17 


II 


37 


7 49 


3 55 





00 



O 00 

4 14 
8 34 

13 39 

16 24 

20 08 

30 03 
32 53 
35 29 
37 53 

40 05 

42 04 

43 54 

45 34 

47 05 

48 27 

49 41 

50 49 
5» 50 

52 46 

53 35 

54 19 

5458 

55 34 

56 04 

56 31 
5654 

57 13 

57 29 
57 43 
57 52 

57 59 

58 03 
58 04 

58 01 
57 56 
57 47 
57 36 
57 23 
57 05 

56 44 
56 21 

55 53 
55 23 
54 48 
54 09 

53 27 
52 40 

51 48 
5052 
49 49 
4841 

47 26 

46 06 

44 38 
43 03 

41 17 
39 24 

37 22 
35 10 
32 47 
30 14 
27 29 
24 34 

21 28 
18 II 

14 46 
II 12 

7 31 

3 47 
o 00 



SSo 



O 00 

8 04 
12 00 

15 46 
19 24 

23 49 

26 03 
29 03 

31 49 

^^ 

3856 
40 56 
42 45 

44 25 

45 50 

47 18 

48 33 

49 42 

50 43 

51 39 

52 29 

53 H 

53 54 

54 30 

55 00 
55 28 

55 52 

56 12 

56 28 
56 4» 
56 52 

56 59 

57 03 
57 03 



S40 



55 44 > 
55 20 
54 53 
54 23 

53 47 
5308 

52 36 
51 38 
50 46 
49 49 
4847 
47 38 

46 33 
45 03 
43 35 
41 59 
40 15 
3« 23 

36 31 

34 II 
31 51 

29 30 

36 38 

23 47 

20 45 

17 35 
14 16 

10 49 

7 16 

3 39 
o 00 



o 00 

3 54 
7 46 

II 33 
18 41 

33 01 
25 08 

28 04 

3048 
33 21 
3540 

37 50 
39 



12 



41 

43 17 
48 
10 



57 01 


56 01 


5656 


5556 


5648 


5548 


56 37 


55 36 


56 23 


55 22 


5604 


55 04 



S50 Hoar An^le. 



36 

35 

49 37 

50 33 

51 24 

52 09 

52 50 

53 26 

53 57 

54 26 

54 50 

55 10 

5528 
55 41 

55 51 
5558 

56 03 

56 03 



54 44 
54 19 
53 52 
53 20 
5245 
52 07 

51 2; 

50 3 

48 46 
47 43 
46 35 

45 20 
43 59 
42 32 
40 56 
39 13 
37 22 

35 23 
33 13 
30 54 
28 27 

25 48 
23 02 

20 05 
17 CO 

13 46 

10 26 

7 01 

3 32 
o 00 



. o / 

O 00 

3 45 

7 38 

II 06 

14 38 
18 01 

31 14 
34 17 
27 09 
29 50 

32 19 

34 37 

3646 

3844 
40 33 
43 to 
43 42 

45 04 

46 30 

47 29 
4832 
4928 

50 20 

51 06 

51 46 

52 23 

52 56 

53 24 

5348 

54 09 

54 26 
54 39 

54 51 
5458 

55 03 
55 03 



55 


01 1 


54 56 


54 


48 


54 


36 


54 


22 


54 04 


53 43 


53 


>9 


52 52 1 


52 


20 


51 45 
51 06 


50 


22 


49 34 1 


48 


41 


47 44 1 


46 


41 


45 33 1 


44 


18 


42 


58 


41 


39 


^ 


56 
13 


36 23 


34 25 


32 17 


30 


01 


27 35 1 


25 


02 


23 


18 


19 


26 


16 36 1 


13 


18 


10 


04 


6 


46 


3 24 [ 





00 



ll. 
o 



s 



6 



9 



10 



11 



13 



00 
10 
30 
SO 
40 
50 

00 
10 
30 
SO 
40 
60 

00 
10 
30 
SO 
40 
SO 

00 
10 
30 
SO 
40 
60 

00 
10 
30 
SO 
40 
60 

00 
10 
30 
SO 
40 
60 

00 

10 : 
30 
so I 

40 ! 

60 

00 
10 
30 
so 
40 
50 

00 
10 
30 
so 

40 
so ; 

00 
10 , 
30 
SO 
40 I 
SO 

00 
10 
30 
so 
40 

60 

00 
10 
30 ; 
SO I 
40 i 
SO 
00 



In North latltade, when the star is risine or East of the meridian, the tabulated azimuths are reckoned from North to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from North to West. 

In Soath latttade, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from South to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from South to West. 

When the Utltade and dee llnatlon are of different aame, the tables are to be entered with the supplement of the hour angle and the 
supplement of the tabulated azimuth is to be taken for the required true bearing. 
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AZIMUTH OR TRUE BEARING. 
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IXBCUNATION— SAM^ NAMIS AS— LATITUDE. 



ULTVTWJMHB SO. 
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b. 
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lO 
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SO 




40 




50 


1 
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lO 




SO 




SO 




40 




60 


2 


OO 




lO 




20 




SO 




40 




60 


3 


OO 




lO 




20 




SO 




40 




60 


4 


OO 




10 




SO 




SO 




40 




60 


5 


OO 




lO 




SO 




SO 




40 




60 


6 


OO 




10 




SO 




SO 




40 




60 


7 


OO 




10 




SO 




30 




40 




60 


8 


OO 




lO 




SO 




30 




40 




60 





OO 




lO 




SO 




30 




40 




60 


lO 


OO 




10 




SO 




SO 




40 




60 


11 


OO 




lO 




SO 




SO 




40 




60 


12 


OO 



S«o 



O 00 

3 36 

7 " 

10 41 

14 06 

17 23 

20 30 

23 28 
26 16 

28 53 
31 20 
33 35 

3542 
37 39 

39 26 

41 05 

42 35 

43 59 

45 14 

46 21 

47 26 

48 23 

49 15 

50 01 

50 43 

51 20 

51 53 

52 21 

5247 

53 07 

53 25 
53 39 

53 50 
5358 

54 03 
54 03 

54 01 
53 56 
5348 
53 37 
53 22 
53 05 

52 44 
52 20 

51 51 
51 20 

50 44 
5005 

49 21 
48 33 
47 40 
46 43 
45 40 

44 32 

43 17 
41 57 

40 30 

3855 
37 H 
35 25 

33 29 
31 22 

29 10 
26 47 

24 16 

21 37 

18 49 

15 54 
12 52 



44 

33 

17 
00 



370 



o / 

o 00 

28 



10 

'•3 35 
16 45 

19 47 

22 40 

25 24 
27 58 
30 22 

32 35 

3440 

36 35 

38 22 

40 01 

41 30 

42 53 

44 09 

45 19 

46 22 

47 18 

48 xo 

4857 

49 40 

50 16 

50 50 

51 19 

51 44 

52 05 

52 

52 
52 49 

52 57 

53 01 
53 03 

53 01 
52 56 
5248 
52 37 
52 22 
52 04 

51 44 
51 19 
50 51 
50 19 
49 44 
49 05 

48 20 
47 32 
46 39 
45 42 
44 39 

43 31 

42 16 
40 57 

39 30 

37 56 
36 16 
34 28 

32 33 
30 

28 

25 59 

23 31 

20 56 

18 13 
15 22 
12 26 

9 24 
6 19 
3 10 
o 00 



38° 



390 



o 
o 

I 



00 

21 

40 

06 
10 



19 06 

21 55 

24 34 

27 04 
29 25 

31 37 

33 40 
35 34 

37 20 

38 57 
40 26 

41 49 

43 05 
44 14 
45 17 
46 15 
47 07 

47 54 

48 36 
49 14 

49 48 
50 17 

50 42 
51 05 

51 22 

51 37 
51 48 

51 57 

52 01 
52 02 

52 01 

51 56 

51 48 

51 37 
51 22 

51 05 

50 43 

50 19 

49 51 
49 19 

48 43 
48 04 

47 20 
46 31 
45 39 
44 41 
4338 
42 30 



41 
3'^ 



17 
57 
31 



36 59 
35 19 
33 32 

31 39 
2938 
27 28 
25 12 
22 48 
20 16 

17 37 

14 52 

12 01 

9 06 

6 06 

3 03 
o 00 



o / 

o 00 

3 14 
6 26 

9 34 
12 38 

15 36 

18 27 
21 II 

23 47 
26 13 

28 31 

30 40 

32 42 

34 35 

36 19 

37 54 

39 24 

40 46 

42 01 

43 " 

44 14 

45 12 

46 04 

46 51 

47 34 

48 12 

48 46 

49 15 

49 41 

50 03 

50 22 
50 



50 

50 56 

51 01 
51 03 

51 01 
50 56 
50 48 

50 37 
50 23 

50 05 
49 44 



49 19 1 


4851 


48 20 


47 43 


47 04 


46 20 


45 32 


44 39 


43 42 


42 39 


41 31 


40 t8 


3859 


37 33 


36 02 


34 24 


32 39 


30 47 


28 48 


26 41 


24 28 


22 07 


19 39 


1704 


14 24 


II 38 


8 48 


5 54 


258 


00 



410 



I 

9 

12 



00 
07 

II 

14 
II 

15 03 

17 50 
20 29 
23 01 
25 23 

27 3? 

29 46 

31 45 
33 36 
35 18 

30 54 

38 23 

39 44 

41 00 

42 09 

43 12 

44 09 

45 01 

45 49 

46 32 

47 10 

47 45 

48 14 

48 40 

49 02 

49 21 
49 36 
49 48 

49 56 

50 01 
50 03 

50 02 
49 57 



49 
49 
49 



49 
38 
24 



49 05 

48 44 
48 20 

47 51 

47 19 
46 44 

46 04 

45 20 
44 32 
43 40 
42 43 
41 40 
40 33 

39 20 
38 00 
36 37 
35 06 
33 30 
31 46 

29 56 

2758 

25 55 

23 44 
21 26 

19 02 

16 31 
13 56 
" 15 
8 30 
5 42 
2 52 
o 00 



o 00 
3 00 
§58 
8 53 
" 45 
14 33 

17 13 
19 48 
22 15 

24 35 
26 47 
28 52 



30 
32 



34 20 

35 54 
22 

42 



% 



39 57 

41 06 

42 09 

43 07 

43 59 

44 46 

45 30 

46 oS 

46 42 

47 12 

47 38 

48 01 

48 20 

4835 
48 47 

48 55 

49 00 
49 02 

49 01 

48 56 
48 48 

48 37 
48 23 

48 05 

47 44 
47 20 
46 51 
46 19 

45 44 
45 04 

44 20 

43 32 
42 40 

41 43 

40 41 

39 34 

38 21 
37 03 
35 40 
34 10 
32 35 
30 53 

29 05 
27 10 

25 oS 
23 01 
20 46 
18 26 

16 00 

13 29 

10 53 

8 13 

5 30 
2 46 
o 00 



48* 



o ' 

o 00 

2 53 

5 45 

8 34 

II 21 

14 02 

1638 
19 08 
21 32 
2348 
25 57 
27 59 

29 54 
31 41 
33 21 
55 



^ 



30 22 
37 42 

3856 

40 05 

41 07 

42 05 
42^ 

43 45 

44 27 

45 06 

45 41 

46 II 

46 37 

47 00 

47 19 
47 34 
47 46 

47 55 

48 CO 

48 03 

48 01 
47 56 
47 48 
47 37 
47 23 
47 05 

46 45 
46 20 

45 52 
45 20 
44 44 
44 05 

43 21 
42 33 
41 41 
40 44 
3942 
37 



^ 



37 25 
36 07 

34 45 
33 17 
31 42 
30 02 

28 16 
26 23 i 
24 24 
22 19 
20 09 

17 52 

15 29 
13 03 
10 32 



7 
5 
2 
o 



57 
20 
40 
00 



o / 
o 00 
2 47 
5 33 
8 17 
10 57 
13 33 

16 04 
18 30 
20 50 
23 02 
25 08 
27 08 

29 01 

30 46 

32 25 

33 57 

35 23 

36 42 

37 56 

39 05 

40 07 

41 



41 

42 44 

43 26 

44 06 

44 40 

45 10 



4« 
4 



36 
00 



46 19 
46 



46 

46 55 

47 00 
47 03 

47 01 
46 56 

46 49 
4638 
46 23 
46 05 

45 45 
45 20 

44 52 
44 21 
43 
43 

42 22 

41 35 

40 43 

39 47 
38 46 

37 40 

36 29 
35 12 
33 51 
32 24 
30 51 
29 12 

27 28 
25 37 

23 41 
21 39 

19 32 

17 19 

15 01 
12 37 



10 

7 

5 
2 

o 



II 
42 
09 
35 
00 



440 



o 00 

2 41 

5 21 

7 59 

10 34 

13 06 

15 32 

17 53 
20 

22 

24 22 
26 18 

28 08 

29 52 
31 29 

33 00 

34 24 

35 43 

3656 

38 04 

39 06 
4003 

40 56 

41 42 

42 25 

43 <H 
4338 

44 09 
44 36 

44 59 

45 18 
45 33 
45 46 



4* 

4^ 



55 
00 



52 
26 

59 

30 
00 



46° 



46 02 

46 01 

45 57 
45 49 
45 38 
45 24 
45 07 

44 46 
44 21 
43 53 
43 22 
42 46 
42 07 

41 24 
40 37 
39 45 
38 4<> 
37 49 
36 43 

35 32 

34 17 

32 57 

31 31 
30 00 

28 23 

26 41 

24 53 
22 59 
20 59 

1855 
16 46 

14 32 
12 14 



o f 
O QO 

2 35 
5 10 

7 43 

10 12 

12 38 

15 00 

17 18 

19 29 

21 36 

23 35 
25 30 

27 17 

28 59 
30 34 

32 04 

33 28 

34 45 

35 57 

37 04 

38 06 

39 03 

39 54 
4Q 42 

41 24 

42 03 
4238 
4308 

43 35 

43 57 

44 17 
44 33 
44 45 

44 54 

45 «> 
45 02 

45 01 
44 57 
44 49 
44 38 
44 25 
44 07 

43 46 
43 22 
42 54 
42 23 

41 47 
41 08 

40 25 
39 38 
3« 47 
37 53 

36 52 
35 48 

34 37 
33 23 
32 04 

30 39 

29 10 

27 34 

25 54 

24 09 

22 17 

20 21 

18 20 

16 14 

14 04 

11 50 



32 
12 

49 
25 
00 



46° 



o 
o 

2 

4 

7 

9 
12 



QO 

51 
12 



u 30 

10 43 
18 51 

20 54 
22 51 
24 42 

26 28 

28 07 

29 41 

31 09 

32 32 

33 48 

34 59 

36 06 

37 06 

38 03 
3854 

39 41 

40 24 

41 03 

41 37 

42 08 

42 34 

42 57 

43 17 
43 32 
43 45 

43 54 

44 00 

44 02 

44 01 
43 57 
43 49 
43 39 
43 25 
4308 

42 47 
42 23 

41 55 
41 24 
40 48 
40 10 



J? 27 
J841 



37 50 
36 55 
35 55 
34 52 



33 44 
32 30 
31 12 

2Q 48 

2b 20 
26 47 



25 09 
23 25 
21 37 
19 44 
17 46 

15 43 

13 37 
II 27 



9 
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4 
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o 



14 
58 
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20 
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l^ 
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9 30 

II 47 

14 00 
16 09 
18 13 
20 13 

22 07 

23 55 

25 39 

27 17 

28 48 

30 15 

31 36 

32 52 

34 02 
3508 
3608 

37 04 

37 55 

38 42 

39 24 

40 03 

40 37 

41 07 

41 34 

41 57 

42 17 
42 32 
42 45 

42 54 

43 00 
43 02 

43 01 
42 57 
42 49 
42 39 
42 25 
42 0^ 



41 
41 



48 
23 



40 5<> 
40 25 
39 50 
39 12 

38 29 
37 43 
36 53 
35 59 
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00 
10 
SO 
SO 
40 



35 00 




33 57 




32 49 


» 


31 37 




30 20 




28 59 




27 32 




26 01 




24 24 


10 


22 44 




20 57 




19 07 




17 ^3 




15 M 




13 II 


11 


II 05 




s ^ 




6 43 




4 30 




2 15 




00 


IS 



00 

10 

so 
so 

40 
60 

00 
10 
SO 
SO 
40 
60 

00 
10 
SO 
SO 
40 
60 

00 
10 
SO 
SO 
40 
60 

00 
10 
SO 
SO 
40 
60 

00 
10 
SO 
SO 
40 
60 

00 
10 
SO 
SO 
40 
60 

00 
10 
SO 
SO 
40 
60 

00 
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30 
40 
60 

00 
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SO 
40 
60 

00 
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40 
60 
00 



In North latitude, when the star is rising or Hast of the meridian, the tabulated azimuths are reckoned from North to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from North to West. 

In Sooth latitude, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from South to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from South to West. 

When the latitude and deellnatlon are of different name, the tables are to be entered with the supplement of the hour angle and the 
supplement of the tabulated azimuth is to be taken for the required true bearing. 
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DECI«INATION— SAME NAME AS— I^ATITUDE. 




I^ATITVDE 20. 


Hour Anirle* 


48° 


4V> 


60«> 


6I0 


620 


680 


64" 


660 

f 


66° 


570 


680 

f 


590 


Hoar An^le* 


li* in* 


o / 
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/ 


/ 


/ 


/ 


/ 


li« in* 


o oo 


OO 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


lO 


a 2o 


2 15 


2 10 


205 


2 00 


156 


I 52 


I 47 


3S 


1 39 


I 35 


1 32 


12 


so 


655 


429 
6 40 


t'^ 


409 
6 13 


4 01 


353 


344 


3 35 


6 35 


3 II 


3 03 


30 


so 


5 59 


546 


5 33 


521 


6 50 


6 ao 


435 
6 05 


?2 


40 


9 10 


851 


8 33 


8 15 


756 


7 39 


7 23 


7 07 


40 


50 


11 22 


1059 


10 36 


10 14 


9 52 


9 31 


9 09 


849 


8 30 


8 II 


7 52 


7 34 


60 


1 OO 


13 3a 


13 04 


12 36 


12 II 


II 45 


II 19 


10 55 


10 31 


10 08 


II 18 


9 23 


9 01 


1 00 


lO 


1536 


15 05 


14 34 


14 04 


13 35 


13 06 


12 37 


12 10 


11 44 


10 5a 


10 27 


10 


ZO 


17 37 


17 01 
"54 


16 27 


15 54 


15 21 


\i^ 


14 17 


13 47 


13 17 


12 48 


12 19 


II 51 


so 


SO 


19 33 


18 17 


17 40 


17 04 


15 54 


15 21 

16 51 


14 47 


14 15 


13 43 


13 12 


so • 


40 


21 24 


20 42 


20 02 


19 22 


1843 
20 18 


18 05 


17 28 


16 15 


15 40 


1506 


14 31 


40 


60 


23 10 


22 26 


21 42 


21 00 


19 37 


1857 


18 18 


17 39 


17 02 


16 24 


1547 


60 


2 OO 


2451 
26 27 


24 04 


23 18 


22 34 


21 49 


21 06 


20 24 


19 42 


19 00 


18 20 


17 40 


17 01 


2 00 


lO 


2538 


^n 


24 02 


23 16 


22 30 


21 46 


21 02 


20 18 


1936 


1854 


iS la 


10 


SO 


27 57 


27 06 

28 29 


25 27 


24 39 


23 50 


23 04 


22 17 


21 33 


ao 47 


20 04 


19 ao 


20 


SO 


29 22 


2738 
28 55 


2647 


25 57 


25 07 


24 19 


23 30 


22 43 


21 57 


21 10 


ao a4 


SO 


40 


3041 


29 47 


28 02 


27 10 


26 19 


25 29 


24 39 


23 51 


23 02 


22 14 


21 27 


40 


60 


31 56 


31 00 


3007 


29 12 


28 20 


27 27 


2635 


25 44 


24 53 


24 04 


23 14 


2a 25 


60 

1 


S OO 


33 05 


32 09 


31 14 


30 19 


29 25 


28 30 


28 36 


26 46 


25 53 
ao 50 


25 02 


24 II 


23 ao 


3 00 


lO 


34 10 


33 13 


32 17 


31 20 


30 25 


29 31 


27 43 

28 36 


25 56 

26 48 


2504 


24 la 


10 

— - 1 


20 


35 10 


34 »2 


33 15 


32 18 


31 22 


30 26 


2931 


27 42 

28 31 


25 54 

26 41 


as oa 


SO 


SO 


36 05 


35 07 


34 09 


33 II 


32 15 


31 18 


30 21 


29 26 


27 36 

28 20 


2547 
26 30 


so 


40 


36 55 


35 57 


34 59 


3401 


3303 


32 05 


31 09 


30 12 


29 16 


27 24 

ad OS 


40 


60 


37 42 


36 43 


3544 


34 46 


3348 


32 49 


31 52 


30 55 


2958 


29 02 


27 09 


60 


4 OO 


38 24 


37 25 


3626 


S ^^ 


34 28 


33 30 


32 31 


31 33 


3037 


29 39 


26 42 


Sti 


4 00 


lO 


39 03 


38 03 


37 04 


363^ 


35 06 


34 06 


3308 


32 09 


31 12 


30 13 


29 15 


10 


20 


39 37 


3837 


37 37 


3538 


34 39 

35 08 


33 40 


32 41 


31 43 


3044 


29 46 


2848 


20 


SO 


4007 


39 07 


38 07 


3708 


3608 


34 09 


33 09 


32 II 


31 12 


30 13 


29 15 
2938 


SO 


40 


40 34 


39 33 


38 34 


37 33 


36 34 


35 32 


34 34 


33 35 


32 36 


31 37 


3037 


40 


60 


40 57 


39 56 


3856 


37 57 


3656 


35 56 


34 57 


33 57 


32 57 


31 58 


3058 


29 59 


60 

1 


6 ob 


41 15 


40 15 


39 15 


38 15 


37 16 


36 15 


35 16 


34 16 


33 15 


32 17 


31 17 


30 17 


6 00 


lO 


41 32 


40 31 


39 31 


3831 


37 31 


36 31 


35 32 


34 31 


33 32 


32 31 


31 31 


3031 


10 


20 


41 44 


40 44 


39 44 


3844 


37 43 


3t> 43 


35 43 


34 43 


33 44 


32 44 


31 43 


3043 


20 


SO 


41 53 


40 53 


39 54 


38 53 


37 53 


36 52 


35 53 


34 52 


33 52 


32 52 


31 52 


30 52 


SO 


40 


41 59 


40 59 


39 59 


38 59 


37 59 


3658 




3458 


33 5« 


3258 


31 58 


3058 


40 


60 


42 02 


41 02 


40 02 


39 02 


38 02 


3702 


36 02 


3502 


34 01 


33 01 


32 01 


31 02 


60 


OO 


42 or 


41 01 


40 01 


39 01 

3858 


38 02 


37 01 


36 01 


35 01 


34 01 


33 01 


32 01 


31 00 


6 00 


lO 


4158 


4058 


39 58 


3758 


3658 


3558 


34 58 


3358 


32 58 


31 57 


30 58 


10 


20 


41 49 


4051 


39 51 


38 51 


37 52 


36 51 


35 51 


34 51 


33 52 


32 52 


31 52 


30 52 


20 


SO 


41 39 


40 3? 


39 40 


38 40 


37 41 


36 41 


35 42 


34 42 


33 43 


32 43 


31 43 


3044 


SO 


40 


41 26 


40 26 


39 27 


3« 27 


37 28 


36 28 


35 29 


34 30 


33 30 


32 31 


31 31 


3033 


40 


60 


41 09 


40 10 


39 1* 


38 IX 


37 12 


36 12 


35 13 


34 14 


33 15 


32 16 


31 16 


30 18 


60 


7 OO 


40 49 


39 49 


38 50 


37 51 


36 52 


35 53 


34 55 


33 55 


32 57 


31 58 


30 59 


30 00 


7 00 : 


lO 


40 25 


rs 


3« 27 


37 28 


3^ 30 


35 31 


34 32 


33 33 


32 35 


31 37 


30 38 


29 40 


10 1 


20 


39 57 


38 00 


37 02 


36 03 


35 05 


34 07 


33 09 


32 II 


31 12 


30 15 


29 17 
28 51 


SO ' 


SO 


39 36 


38 28 


37 30 


36 32 


35 34 


34 36 


33 3« 


32 41 


31 43 


30 46 


29 48 


so 


40 


3852 


37 54 


3656 


3558 


35 01 


34 03 


33 06 


32 09 


31 12 


30 16 


29 iq 


28 22 


40 


60 


38 14 


37 17 


36 19 


35 22 


34 25 


33 27 


32 31 


31 35 


30 3« 


29 42 


28 46 


27 50 


60 


8 OO 


37 31 


36 35 


35 38 


34 40 


33 44 


32 48 


31 52 


3056 


30 OT 


2q 04 


28 10 


^7 *§ 


8 00 


lO 


36 47 


35 50 


34 53 


33 57 


33 02 


32 05 


31 II 


30 15 


2q 20 


28 26 


27 31 


26 38 


10 


20 


35 57 


35 00 


34 05 


33 09 


32 14 


31 19 


30 24 


2Q 31 
2843 


2837 


27 44 


26 49 


25 57 


SO , 


SO 


35 03 


34 08 


33 12 


32 iK 


31 23 


30 29 


29 37 


27 50 


26 57 


26 05 


25 13 


SO ; 


40 


34 05 


33 11 


32 16 


31 22 


30 30 


2<> 36 


28 44 


27 51 


27 00 


26 08 


25 17 


24 26 


40 


60 


33 02 


32 09 


31 »5 


30 23 


29 31 


28 39 


27 48 


2656 


26 06 


25 16 


24 26 


23 36 


60 


» OO 


3156 


31 03 


30 II 


29 19 


28 28 


27 38 


26 48 


2557 


25 09 
24 08 


24 20 


23 32 


22 44 


00 


lO 


30 45 


29 53 


29 02 


28 12 


27 23 


26 34 


25 44 


24 56 


23 22 


22 34 


21 48 


10 


20 


29 30 


28 39 


27 50 


27 01 


26 13 


25 25 


24 37 


23 51 


23 05 


22 19 


21 34 


2040 
1048 
18 44 


20 


SO 


28 09 


27 20 


26 33 


25 46 


24 59 


24 13 


23 27 


22 42 


21 58 


21 14 


20 30 


SO 


40 


26 45 


25 57 


25 II 


24 25 


23 41 


22 57 


22 13 


21 30 


2047 


20 06 


19 24 


40 


60 


25 15 


24 30 


23 46 


23 03 


22 20 


21 37 


20 56 


20 15 


19 35 


18 55 


18 15 


17 37 


60 


10 OO 


23 41 


22 58 


22 16 


21 34 


20 54 


20 14 


19 35 


1856 


18 18 


17 41 


17 03 


16 27 


10 00 


lO 


22 02 


21 22 


20 42 


20 03 

18 28 


19 25 


18 48 


18 10 


17 34 


16 59 


16 23 


15 49 


15 15 


10 


20 


20 19 


19 41 


19 04 


17 53 


17 17 


16 43 


16 10 


15 3^ 


15 03 


14 32 


14 00 


20 


SO 


18 32 


17 57 


17 22 


16 49 


16 17 


15 44 


15 13 


14 42 


14 II 


13 42 


13 12 


12 43 


80 


40 


16 40 


16 08 


15 37 


15 07 


14 37 


14 oS 


13 39 


13 II 


12 43 


12 16 


II 50 


II 24 


40 


60 


14 44 


14 16 


1348 


13 21 


12 55 


12 29 


12 03 


II 38 


II 14 


10 50 


10 26 


10 03 


60 ' 


11 OO 


12 45 


12 20 


" 55 


II 33 


II 10 


10 47 


10 25 


10 03 


941 


9 20 


q 00 


8 40 


11 00 


lO 


10 43 


10 22 


ID 01 


9 41 


9 22 


9 02 


844 


8 25 


8 08 


7 50 


7 33 


7 16 


10 


20 


8 3.S 


8 20 


8 04 


7 48 


7 32 


7 16 


7 02 


6 46 


632 


6 18 


6 04 


5 51 


20 


SO 


6 30 


6 17 


6 05 


5 53 


5 40 


5 29 


5 18 


506 


4 55 


4 44 


4 34 


4 2^ 


30 


40 


4 21 


4 13 


4 04 


3 55 


3 4« 


3 40 


3 32 


3 25 


3 17 


3 10 


3 03 


2 56 


40 


60 


2 11 


2 07 


2 02 


I 5« 


I 54 


I 51 


I 47 


I 43 


I 39 


I 35 


I 31 


I 28 


60 


12 OO 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


12 00 



In North Utltnde, when the star i» rising or Hast of the meridian, the tabulated azimuths are reckoned from North to East; and 
when the star is setting or west of the meridian, the tabulated azimuths are reckoned from North to West. 

In Houtk UUtvde, when the star is rising or Hast of the meridian, the tabulated azimuths are reckoned from South to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from South to West. 

When the latltade and def Unatloa are of different nmnie, the tables are to be entered with the supplement of the hour angle and the 
supplement of the tabulated azimuth is to be taken for the required true bearing. 
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AZIMUTH OR TRUE BEARING. 



ULTITUDE 2o. 



DECWNATION— SAME NAME AS— I^ATITUDE. 



LATITUDE 2°. 



Hour Aiifl^le* 



li. 
O 



8 



6 



9 



lO 



11 



13 



OO 
10 
20 
SO 
40 
60 

OO 
lO 
20 
SO 
40 
50 

OO 
10 
20 
SO 
40 
60 

OO 
10 
20 
SO 
40 
50 

OO 
10 
20 
SO 
40 
60 

OO 
lO 
20 
SO 
40 
50 

OO 
lO 
20 
SO 
40 
60 

OO 
lO 
20 
SO 
40 
50 

OO 
lO 
20 
SO 
40 
60 

OO 
lO 
20 
SO 
40 
60 

OO 
lO 
20 
SO 
40 
50 

OO 
10 
20 
SO 
40 
60 
OO 



60° 


«lo 


o / 


f 


O 00 


00 


I 29 


1 25 


2 57 


2 49 


4 24 


4 14 


5 51 


5 37 


7 17 


658 


8 40 


8 20 


10 02 


938 


11 23 


lo 57 


12 42 


12 12 


1358 


13 25 


15 12 


14 37 


16 23 


15 46 


17 32 


17 51 


1837 
19 40 


\l^ 


20 40 


19 54 


21 37 


20 49 


22 31 


21 41 


23 21 


22 31 


24 09 


23 17 


24 54 


24 00 


25 35 


24 41 


26 14 


25 18 


26 49 


25 53 


27 21 


26 24 


^50 


26 53 


28 16 


27 19 


28 40 


27 41 

28 02 


29 00 


29 17 


28 18 


2932 


28 32 


2944 


28 43 


2952 


28 52 


2958 


2858 


30 01 


29 01 


30 01 


29 ox 

2858 


2958 


2953 


2853 


2944 


2845 


2933 


2834 


29 19 


28 20' 


29 02 

2843 


28 04 


27 44 


28 20 


27 22 


27 55 


2658 


27 26 


26 30 


26 55 


26 00 


26 21 


25 27 


25 45 


24 50 


25 07 


24 12 


24 22 


23 30 ' 


23 36 


22 46 


22 47 


21 59' 


21 56 


21 09 


21 02 


20 17 


20 05 


19 22 


10 06 


18 24 


18 03 


17 23 


16 58 


16 21 


15 51 


15 15 


14 41 


14 07 


13 29 


12 58 


12 15 
10 58 


11 47 


10 33 


9 40 


9 18 


8 21 


8 01 


6 59 


643 


5 37 


5 24 


4 14 


4 04 


2 49 


2 43 


I 25 


I 22 


00 


00 



«2o 



00 

1 21 
42 
03 
22 

41 



2 

4 
5 
6 



7 59 

9 »5 
10 30 

" 43 
12 52 

14 01 

15 07 

16 II 

17 13 

18 12 

19 08 

20 01 

20 52 

21 40 

22 24 

23 07 

23 46 

24 22 

24 57 

25 27 

25 55 

26 20 

26 42 

27 02 

27 19 
27 33 
27 43 
27 53 
2758 
00 



^ 



28 00 

27 59 

27 53 

27 45 

27 35 
27 21 

U7 

26 25 
26 01 

25 34 
25 05 

24 32 

23 57 
23 19 

22 39 

21 56 

21 10 

20 23 

19 31 
1838 
17 42 
16 44 

15 43 

14 40 

13 35 
12 28 

II 20 

10 08 

856 



I 

5 
3 

2 
I 
o 



42 
27 
II 

19 
00 



6S0 



o 
I 

2 

3 
5 
6 



00 
18 
35 
53 
09 
25 



I 


38 
52 


10 


04 


II 


13 


12 


21 


13 


28 


14 31 


\l 


32 


32 


\l 


28 


23 


19 14 



20 03 

20 49 

21 33 

22 14 

22 « 

23 28 

24 00 

24 30 

24 58 

25 22 

25 44 

26 03 

26 20 

26 33 
26 44 
26 52 

26 57 

27 00 

27 00 
2658 
26 53 
26 45 
26 35 
26 22 

26 07 

2548 
25 28 

25 
24 
24 09 

23 38 

23 05 

22 27 
21 48 
21 06 
20 23 



;? 



35 
47 
17 55 
17 01 
16 04 
15 06 

14 05 
13 02 
II 58 
10 52 

44 
34 

23 

12 

58 
44 
30 

15 
00 



t 



I 

4 

3 

2 

I 

o 



040 



o 
I 

2 

3 

I 



00 
14 
29 
43 
56 
08 



iJ? 



9 3 

10 45 

11 50 

12 54 

13 55 

14 55 

51 
46 

3; 



6fi 


►0 





/ 





00 


I 


11 


2 


22 


3 32 


4 43 


552 


7 


00 


8 


07 


9 


12 


10 


17 


11 


19 


12 


20 



660 






19 15 

<20 01 

20 43 

21 22 

22 00 

22 34 

23 05 

23 35 

24 01 

24 25 

24 46 

25 05 

25 21 
25 34 
25 44 

25 53 
2558 

26 01 

26 01 

25 59 
25 54 
25 47 
25 36 
25 24 

25 09 
24 51 

24 31 
24 09 
23 43 
23 15 

22 45 
22 12 

21 36 
20 58 
20 18 

19 35 

18 50 
18 02 

17 13 
16 21 

15 27 
14 30 

13 31 
12 31 

II 29 

10 25 

20 

13 

7 05 
556 
4 45 

3 35 
2 24 

I 12 

o 00 



H 



21 51 
21 19 
20 4: 
20 

10 29 
18 48 

18 04 
17 18 
16 30 

15 39 
14 47 
13 54 

12 57 

11 59 
10 59 

9 59 
856 
7 52 



6 

5 
4 
3 

2 
I 
o 



47 
40 

18 

09 
00 



13 19 

14 16 

15 10 

ID 03 

16 54 

17 41 

18 28 

19 II 

19 51 

20 30 

21 06 

21 39 

22 10 

22 38 

23 04 
23 27 

23 47 

24 06 

24 21 
24 34 
24 45 
24 52 

24 57 

25 00 

25 01 
24 59 
24 54. 
24 47 
24 37 
24 25 

24 10 
23 54 
23 34 
23 12 
22 47 
22 20 



o 
I 

2 

3 
4 
5 



00 
08 

15 
23 
30 
35 



6 40 

7 44 
847 

9 49 

10 49 

11 47 



12 


44 


13 


38 


14 30 


\l 


21 
10 


16 


56 


17 40 


18 


22 


19 


01 


1938 


20 


ii 


20 



21 15 

21 42 

22 07 
22 29 

22 49 

23 07 

23 21 

23 35 
23 45 
23 53 

23 57 

24 00 



24 01 

23 59 
23 54 
23 47 
23 38 
23 26 



23 II 
22 56 
22 36 
22 16 
21 52 
21 25 

20 57 
20 27 

19 53 
10 17 

18 40 

18 00 

17 18 
16 



670 



15 
14 59 
14 
13 



?? 



12 24 

II 28 

10 31 

32 

32 

7 31 



t 



6 
5 
4 

3 

2 

I 
o 



28 
26 
21 

17 
II 
06 
00 



o 
I 

2 

3 
4 
5 



00 

OS 

09 

13 

17 
20 



I 



6 22 
23 
23 

9 21 

10 19 

11 14 

12 09 

13 01 

13 52 

14 39 

15 27 

16 II 

16 53 

17 33 

18 12 

1847 

19 21 

19 51 

20 21 

20 47 

21 10 
21 32 

21 52 

22 08 

22 23 
22 36 
22 45 
22 52 

22 57 

23 00 

23 01 
22 59 
22 55 
22 47 
22 39 
22 28 

22 13 
21 58 
21 40 
21 19 
20 56 
20 31 

20 04 

19 34 
19 02 

18 29 

17 52 
17 14 

16 33 
15 50 
15 07 
14 20 

13 32 
12 42 

II 50 

10 57 

10 03 

9 07 

8 10 

7 II 

6 II 
5 II 
4 
3 
2 05 
I 03 
o 00 



680 



690 



00 

1 02 

2 02 

3 04 

4 05 

5 04 



6 03 

7 01 

58 

54 

9 50 
10 42 



I 



21 

21 


10 
3? 


21 


21 


46 


21 


53 


21 


57 


22 


00 


22 


01 


21 


59 


21 


54 


21 


48 


21 


40 


21 


29 


21 


15 


21 


01 


20 


42 


20 


23 


20 


01 


19 37 1 

1 


19 


10 


18 


42 


18 


12 


17 39 


17 04 


16 26 


15 


48 


15 07 1 


14 


26 


13 41 1 


12 


55 


12 


07 


II 


18 


10 


27 


1 


35 

41 


7 46 


6 


50 


5 54 


4 


56 


3 57 


2 


58 


I 


59 


I 


00 





00 

1 



o 
o 

I 

2 

3 

4 

I 

8 28 

9 20 
10 II 



00 

59 
57 
54 
52 
49 

45 
40 



" 34 


11 00 


12 24 


II 48 


13 12 


13 ^ 


13 59 


14 43 

15 26 


14 00 


14 41 


16 06 


15 20 


1645 


15 57 


17 22 


16 31 


18 28 


17 05 


17 35 


18 58 


18 04 


19 25 


18 31 


19 51 


1855 


20 14 
20 36 


19 17 
1938 


20 54 


19 55 


21 10 


20 II 



20 25 

20 37 
20 46 
20 S3 

20 58 

21 00 

21 01 
20 59 

20 55 
20 49 
20 40 
20 30 

20 17 
20 02 

19 45 
19 27 

19 05 
18 42 

18 17 

17 50 
17 21 
16 49 
16 15 
15 40 

15 03 
14 25 
13 44 
13 01 
12 17 

n 32 

10 45 
9 56 
9 07 
15 
23 
31 

36 

41 
46 

50 
53 
57 
00 



TOO 



o 
o 

I 

2 

3 
4 



00 

55 
51 
45 
40 

34 



6 19 
12 
01 
851 
9 40 



I 



10 26 

11 12 

11 55 

12 37 

13 18 

13 57 

14 34 

15 09 

15 42 

16 14 

16 44 

17 12 

17 37 

18 00 
18 22 

18 41 
1858 

19 13 

19 26 

1938 
19 46 

19 53 

19 58 

20 00 

20 01 
20 00 
19 56 
19 50 
19 41 
19 32 



19 


20 


:? 


06 
50 


18 


31 


18 


II 


17 49 


\i 


.^ 


16 


31 


16 


00 


15 


28 


14 55 



14 19 
13 42 
13 04 

12 23 
II 41 

10 57 



I 



10 12 

27 
39 

7 50 
7 01 

6 II 



5 
4 
3 
2 
I 
o 
o 



19 
27 
34 
41 
47 

54 
00 



Honr 


Aniple. 


li. 


in. 





00 




10 




20 




SO 




40 




60 


1 


00 




10 




20 




SO 




40 




60 


2 


00 




10 




20 




SO 




40 




60 


S 


00 




10 




20 




SO 




40 




60 


4 


00 




10 




20 




SO 




40 




60 


6 


00 




10 




20 




SO 




40 




60 


6 


00 




10 




20 




SO 




40 




60 


7 


00 




10 




20 




SO 




40 




60 


8 


00 




10 




20 




SO 




40 




60 





00 




10 




20 




SO 




40 




60 


10 


00 




10 




20 




SO 




40 




60 


11 


00 




10 




20 




SO 




40 




60 


12 


00 



In North latitude, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from North to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from North to West. 

In Sooth latltade, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from South to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from South to West. 

When the latitude and defllnatlon are of different name, the tables are to be entered with the supplement of the hour angle and the 
supplement of the tabulated azimuth is to be taken for the required true bearing. 
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AZIMUTH OR TRUE BEARING. 



ULTnriTDE 80. 



DECLINATION— SAME NAME A&— I^ATITUDE. 



liATITUDE S^". 



Hour An^Ie* 24^ 



li. 

O 



3 



6 



9 



lO 



11 



12 



OO 
lO 
20 
30 
40 
50 

OO 
lO 
SO 
30 
40 
50 

OO 
lO 
20 
SO 
40 
50 

OO 
10 
20 
30 
40 
50 

OO 
lO 
20 
SO 
40 
60 

OO 
10 
20 
30 
40 
50 

OO 
lO 
20 
30 
40 
60 

OO 
lO 
20 
30 
40 
60 

OO 
10 
20 
SO 
40 
60 

OO 
lO 
20 
30 
40 
60 

OO 
lO 
20 
SO 
40 
60 

OO 
lO 
20 
SO 
40 
60 
OO 



o 
6 



OO 
20 



12 31 

18 24 

49 



33 i« 
37 18 
40 51 

44 00 

46 47 

49 14 

51 24 

53 18 

54 59 

56 30 

57 49 

59 00 

60 02 
6058 

61 47 

62 31 

63 09 

63 43 

64 13 
6438 

65 00 

65 19 

65 35 
6548 

6558 

66 04 
66 09 
66 10 
66 II 
66 07 

66 02 
65 54 
65 44 
65 31 
65 16 
64 58 

6438 
64 14 

63 47 
63 18 
62 45 
62 09 

61 28 
60 44 

59 55 
59 01 

58 01 
5656 

55 45 
54 26 

52 59 
51 24 
49 38 

47 42 

45 35 
43 14 
40 40 

37 50 

34 42 
31 18 

27 35 
23 35 
19 18 



26° 



14 44 


9 57 


501 


00 



o 00 
6 02 

" 54 
17 31 
22 45 
27 34 

31 56 
35 53 
39 24 
42 32 
45 18 
47 46 

49 57 
51 53 
53 36 
5508 

56 29 

57 42 



g 



63 05 
63 



26«' . 270 



I 



5846 

44 

35 
61 20 

61 59 

62 35 



63 

64 15 

64 3» 
64 44 

64 55 

65 03 
65 o^ 
65 10 
65 09 
65 06 

65 01 

64 54 
64 44 

64 3» 
64 16 

6358 

63 37 

63 »3 
62 46 

62 16 

61 43 
61 06 

60 24 

5938 
58 49 
57 55 
5^ 54 
55 48 

54 36 
53 16 
51 48 
50 12 
48 26 
46 30 

44 23 
42 02 
39 28 
36 40 

33 37 
30 15 

26 37 
22 43 
1834 
14 09 

9 34 
4 49 
o 00 



o 00 

5 44 
II 20 
16 41 
21 44 
26 24 

30 39 
34 31 
37 59 
41 05 
43 52 
46 20 

48 32 
50 29 

52 15 

53 48 

55 II 

56 25 

57 32 

58 30 

59 22 

60 09 

60 50 

61 26 

61 59 

62 26 

62 50 

63 "11 
63 27 
63 41 

63 53 

64 01 
64 07 
64 09 
64 09 
64 c6 

64 02 

63 54 
63 44 
63 31 
63 16 
62 57 

62 36 
62 12 

61 45 
61 14 
60 40 
60 03 

59 21 
58 35 
57 44 
56 
55 

54 41 



tt 



53 27 
52 07 
50 39 
49 02 
47 i<> 
45 20 

43 12 
40 53 
38 20 

35 33 I 
32 33 
29 15 

25 43 

21 54 

17 52 

13 37 

9 " 

438 

o 00 



O ' 

o 00 

5 27 
10 48 

>5 56 
20 

25 



il 




29 27 

33 14 

36 39 
39 43 
42 30 
44 57 

47 10 

49 08 

50 54 

52 29 

53 54 

55 10 

56 17 

57 18 

58 II 
5859 

59 41 

60 19 

60 52 

61 21 

61 46 

62 07 
62 25 
^2 39 

62 51 

63 00 
63 06 
63 oK 

63 09 
63 06 

63 02 

62 54 
62 44 
62 32 
62 16 
61 57 

6r 35 
61 II 
60 44 
60 13 

59 38 
59 00 

58 18 
57 31 
56 39 
55 43 

54 42 
53 34 

52 20 

50 59 

49 30 

47 53 
46 07 

44 II 

42 04 
39 45 

37 14 

34 29 

31 31 
28 17 

24 50 
21 08 

17 13 

13 06 

849 

4 27 

o 00 



8 

4 



o / 

o 00 

5 12 
10 19 

15 14 

19 55 
24 17 

28 19 , 

32 00 I 

35 22 
38 25 ' 
41 10 I 

43 37 I 

45 50 

47 49 
49 3^ 

51 12 

52 38 , 

53 54 

55 04 
5606 

57 01 

57 50 

58 33 

59 12 

59 45 

60 16 

6c 41 

61 03 
61 22 
61 37 

61 49 

<>i 59 

62 o^ 
62 as 
62 09 
62 07 

62 03 

61 54 
61 44 
61 31 
61 16 
60 57 

60 35 
60 II 

59 43 
59 II 
5836 
57 57 

57 15 

56 28 

55 3<> 

54 39 
53 36 
52 28 

51 14 
49 53 

48 23 

46 45 

44 59 
43 03 

40 57 
38 39 

36 09 

33 28 
30 31 
27 22 

23 59 

20 23 

16 37 
12 37 



16 
00 



2»o SO'' 



o 00 

4 59 

9 51 

14 35 

1905 

23 19 



44 32 

46 31 

48 19 

49 5<> 

51 23 

52 41 

53 51 

54 54 

55 50 

56 40 

57 25 
5805 

5840 
59 II 

59 37 

60 00 
60 19 
60 35 

60 47 

60 58 

61 04 
61 07 
61 08 
61 07 

61 02 

60 55 
60 45 
60 31 
60 15 

59 57 

59 35 
59 10 

58 42 
58 10 
57 34 
56 56 

56 12 
55 25 
54 32 
53 ^S 
52 32 
51 23 

50 oS 

48 4b 

47 17 

45 39 
43 53 
41 57 

39 52 
37 35 
35 07 
32 27 

29 34 

26 29 

23 II 

19 42 

16 01 

12 10 

8 II 

4 08 

o 00 



8 10 S2<' 






00 


4 


45 


9 


26 


13 


58 


18 


18 


22 


23 



27 13 


26 12 


30 50 


29 44 


34 09 


32 58 


37 09 


35 55 


39 52 


38 37 


42 18 


41 03 



55 


10 


54 


21 


53 


29 


52 31 


51 


27 


50 


19 


49 03 


47 40 


46 


II 


44 


-^ 


42 


48 


4052 



43 15 I 
45 15 

47 03 

48 41 

50 09 

51 28 

52 39 

53 44 

54 41 

55 31 

56 17 
5658 



I 



57 34 
5805 

58 32 

58 56 

59 ife 
59 33 

59 46 

59 55 

60 03 
60 07 
60 08 
60 07 

6u 02 

59 55 
59 44 
59 32 
5? 15 
58 56 

5835 
58 10 
57 40 
57 09 
^ 33 
55 54 



3848 
36 32 
34 07 
31 29 
28 ^9 

25 38 

22 26 
19 01 

15 28 
II 44 

o 00 



4 33 

9 03 

13 23 

17 34 

21 31 



2« 

2i 



13 
40 

31 50 

34 45 
37 25 
39 50 

42 02 

44 02 

45 49 
47 28 

4856 

50 16 

51 28 

52 33 

53 31 

54 24 

55 10 

55 52 

56 28 

57 00 
57 29 

57 53 

58 13 
58 31 

58 44 

58 54 

59 02 
59 07 
59 08 
59 07 

59 02 

58 55 
58 45 
58 31 
58 16 
57 56 

57 35 

57 10 
56 40 
5608 
55 32 
54 52 

54 07 
53 20 
52 26 
51 28 
50 24 
49 15 

47 59 
4<> 37 
45 07 

43 30 
41 44 
39 50 

37 46 

35 32 
33 08 
30 33 
27 47 
24 50 



21 

18 



7 
3 
o 



42 

24 



14 56 
II 19 



37 
49 
00 



330 



o / o / 

o 00 o 00 



4 22 

8 40 

12 51 

16 53 
20 42 

24 18 
27 39 
3045 I 
33 37 



36 
38 



IS: 



40 50 
42 49 
44 37 

46 16 

47 45 

49 06 

50 18 

51 24 

52 23 

53 15 

54 03 

54 4<' 

55 23 
55 5^ 
5^ 24 
5^ 50 
57 II 
57 28 



7 

3 
o 



57 43 


57 53 


58 02 


58 06 


58 oS 


 58 07 



58 02 

57 55 
57 45 
57 32 
57 i<> 
5<> 57 

56 35 
5608 

55 40 
55 07 
54 31 
53 51 

53 06 
52 17 
51 24 
50 25 
49 21 
48 12 

4656 
45 33 
44 a* 
42 27 
40 42 
3848 

36 46 

34 33 
32 II 

29 39 
2656 

24 03 

20 59 

17 46 
14 25 
10 56 



21 

42 
00 



i 



o 00 
II 

19 
12 20 
16 13 

19 55 

23 24 
26 41 
29 42 
32 31 
35 07 
37 29 

39 39 
41 38 
43 26 

45 05 

46 34 

47 55 

49 09 

50 15 

51 15 

52 og 

52 57 

53 40 

54 18 

54 52 

55 21 

55 4^ 

56 OS 
5626 

56 40 
sS6 52 

57 00 
57 06 
57 07 
57 06 

57 02 
56 55 
56 45 
56 32 
56 16 
55 57 

55 34 
55 08 
54 39 
54 07 
53 30 
52 49 



S4< 



i 



52 

51 
50 21 
49 22 
48 19 
47 09 

45 53 
44 31 
43 02 
41 25 
39 41 
37 48 

35 47 
33 35 
31 16 
28 46 
26 06 

23 17 



I 



7 05 , 


3 34 


00 



3831 : 
40 29 

42 17 ' 

43 55 ' 

45 25 , 

46 46 j 

48 00 1 

49 07 
5008 

51 03 

51 51 
52 35 

53 13 
5348 
54 17 
54 43 

55 Ob 
55 25 

55 39 I 
55 51 I 

55 59 

56 04 
56 07 
56 06 

56 02 
55 55 
55 45 
55 32 I 
55 16 
54 57 

54 34 
54 09 
53 39 I 
53 06 
52 29 
51 49 

51 04 
50 15 
49 20 
48 21 

47 17 
46 07 

44 51 
43 29 
42 01 
40 24 
38 40 
36 49 

34 49 
32 40 

30 23 

27 56 

25 19 

22 34 



20 19 


19 40 


17 12 


16 38 


13 56 


13 28 


lo 34 


10 12 



6 

3 



51 
26 
00 



35< 



/ 


1 


00 


00 


4 01 


3 52 


7 59 


7 40 


11 52 


II 24 


15 36 


15 01 


19 10 


18 29 


22 34 


21 45 


25 45 


24 51 


3« 43 
31 28 


27 45 


30 28 


34 01 
36 22 


3258 


35 17 



37 25 
39 22 

41 09 

42 47 

44 17 

45 39 

46 53 

48 00 

49 01 

49 56 

50 45 

51 29 I 

52 09 

52 44 

53 14 

53 41 

54 04 
54 22 

54 38 
54 50 

54 59 

55 04 
55 06 
55 <* 

55 02 
54 55 
54 46 
54 33 
54 16 
53 57 

53 35 
53 08 
52 39 
52 06 
51 29 
50 48 

50 03 

49 14 
48 19 

47 20 
46 17 
45 06 

43 51 
42 29 

41 01 
39 25 
37 42 
35 52 

33 53 
31 46 
29 31 
27 07 
24 33 
21 52 

19 02 
16 05 

13 01 
9 51 



6 
3 



37 

19 
00 



Hour Ajifl^le* 



O 



2 



6 



9 



10 



11 



12 



00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
60 
00 



In North lalltvde, when the star is rising or East of the meridian, the tabulated asimuths are reckoned from North to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from North to West. 

In 8o«th latltade, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from South to East: and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from South to West. 

When the Utitade and decUaatton are of different nave, the tables are to be entered with the supplement of the hour angle and the 
supplement of the tabulated azimuth is to be taken for the required true bearing. 

5682 02 2 
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AZIMUTH OR TRUE BEARING. 



I^ATITUDE 8°. 




DECI.INATION- 


-SAME NAME AS— I^ATITUDE. 




r 

LATITUDE S*". 


Hour Anfl^le. 


36<' 


37° 


38° 


390 


40O 


41° 


420 


430 


440 


46° 


4«o 


470 

' 


Hour Anarle* 


li. 


in« 


o / 


/ 


/ 


/ 


/ 


/ 


' 


/ 


/ 


t 


/ 


b* in* 


O 


OO 


O OO 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 




lO 


3 41 


3 34 


3 25 
6 50 


6 34 


6 20 


?S 


2 57 


2 49 


2 44 


238 


2 33 


2 27 


10 




30 


7 23 


7 05 


§ 52 


5 40 


5 27 


5 16 


5 04 


4 54 


20 : 




30 


10 58 


10 33 


10 09 


9 47 


9 26 


905 


§46 


8 26 


8 08 


7 51 


7 34 


7 18 


SO , 




40 


14 27 


13 55 


13 25 


12 55 


12 27 


12 00 


" 35 


II 10 


10 46 


10 23 


10 01 


9 40 


40 




60 


17 48 


17 09 


16 32 


15 56 


15 23 


14 51 


14 19 


13 49 


13 20 


12 52 


12 25 


" 59 


60 


1 


OO 


20 59 


20 14 


19 3^ 


18 51 


18 II 


17 34 


16 57 


16 22 


15 49 


15 16 


M 45 


4 14 

16 24 


1 00 




lO 


24 00 
26 49 
29 28 


23 10 


22 23 


21 37 


20 53 


20 II 


19 29 


18 50 


18 12 


1948 


17 00 


10 




20 


25 56 


25 05 


24 15 
26 43 


23 26 


i2 40 


21 55 


21 II 


30 29 


19 08 


18 32 


20 




30 


28 32 


27 36 


25 51 


25 02 


24 13 


33 26 


22 41 


21 56 


21 13 


20 31 


SO 




40 


31 56 


30 57 


29 59 


29 02 


28 06 


27 15 


26 23 


25 33 


24 45 
26 42 


23 57 


23 u 


22 27 


40 1 




50 


34 13 


33 " 


32 ir 


31 12 


30 15 


29 20 


28 26 


27 33 


' 25 52 


25 04 


24 15 


60 


2 


OO* 


36 19 


35 16 


34 14 
36 07 


33 14 


32 15 


31 17 


30 21 


29 27 


28 34 


' 27 41 


26 49 


25 59 


2 00 




lO 


38 15 


37 " 


35 06 


34 o§ 


33 07 


32 09 

3348 


31 12 


. 30 17 


29 IX 


28 29 


28 37 


10 




20 


40 02 


38 57 


37 53 


36 50 


35 48 


3448 
36 22 


32 51 


31 54 


30 5S 


30 03 


29 09 


20 




30 


41 41 


40 ^5 


39 30 


38 27 


37 24 


35 22 


34 23 


33 25 


32 27 


31 31 


30 36 


SO 




40 


43 10 


42 04 


40 59 


39 54 


38 52 


37 50 


3549 


3548 


34 50 


33 51 


32 53 


31 57 


40 




50 


44 31 


43 25 


42 20 


41 16 


40 12 


39 09 


38 08 


37 07 


36 07 


 35 08 


34 09 


33 12 


60 


3 


OO 


4546 


44 39 


43 34 


42 30 


41 26 


40 24 


39 21 


38 20 


37 19 


36 19 


35 20 


34 23 


3 00 




lO 


4653 


45 47 


44 42 


43 38 


42 34 


41 32 


4029 


39 27 


38 26 


37 26 

38 27 


36 26 


35 28 


10 




20 


47 55 


46 50 


45 45 


44 40 


43 36 


42 34 


41 31 


40 29 


39 27 


37 27 


36 27 


20 




30 


48 50 


47 45 


46 40 


45 36 

46 27 


44 33 


43 30 


42 27 


41 25 


40 24 


39 23 


38 22 


37 22 


SO 




40 


49 39 


4fi35 


47 32 


45 23 


44 21 


43 18 


42 16 


41 14 


40 13 


39 12 


38 12 


40 




60 


50 25 


49 21 


48 17 


47 13 


46 10 


45 07 


44 05 


43 02 


42 01 


40 59 


39 59 


3858 


60 


4 


OO 


51 04 


50 01 


4S57 


47 54 


46 51 


45 49 


44 46 


43 44 


42 43 


41 41 


40 40 


39 40 


4 00 




lO 


51 40 


5037 


49 33 


48 31 


47 28 


46 26 


45 24 


44 21 


43 20 


42 19 


41 18 


40 17 


10 




20 


52 II 


51 08 


5006 


49 03 


48 00 


4658 


45 56 


44 55 


43 54 


42 52 


41 51 


40 51 


20 




SO 


5238 


51 35 


50 33 


49 31 


48 29 


47 27 


46 25 


45 23 


44 22 


43 21 


42 20 


41 20 


30 




40 


53 01 


51 59 


5057 


49 55 


48 54 


47 52 

48 13 


46 50 


45 49 


44 48 


4346 


42 45 


41 45 


40 




50 


53 21 


52 18 


51 17 


50 lb 


49 14 


47 II 


46 10 


45 09 


44 08 


43 07 


42 06 


60 


5 


OO 


53 36 


52 35 
52 48 


51 34 


50 32 


49 31 


4830 


47 29 


46 28 


45 28 


44 26 


43 25 


42 24 


6 00 




lO 


5348 


51 47 


50 45 


49 45 


48 44 


47 43 


46 42 


45 41 


44 41 


43 40 


42 40 


10 




20 


53 58 


52 57 


51 57 


50 55 


49 55 


48 55 


47 53 


46 53 


45 53 


44 52 


4^ 51 


42 50 


20 




30 


54 03 


53 03 


52 03 


51 02 


5002 


49 01 


48 00 


47 00 


46 00 


44 59 


43 59 


42 59 


30 




40 


5406 


53 06 


52 06 


5106 


5005 


49 05 


48 05 


47 04 


46 04 


45 04 


44 03 


43 03 


40 




60 


5406 


53 06 


52 06 


51 06 


5005 


49 05 


48 05 


47 05 


46 05 


45 05 


44 05 


43 05 


60 


6 


OO 


54 02 


53 02 


52 02 


51 02 


50 02 


49 02 


48 02 


47 02 


46 02 i 


1 

45 03 . 


44 03 


43 03 


6 00 




lO 


53 56 


52 56 


5« 56 


15056 


49 56 


4856 


47 56 


4656 


45 56 


44 57 , 


43 57 


42 57 


10 




20 


53 46 


52 46 


51 46 


50 47 


49 47 


48 47 


47 47 


4648 


4548 


44 49 


4348 


42 49 


20 




30 


53 33 


52 33 


51 34 


5034 


49 34 


48 34 


47 35 


4635 


45 35 


44 36 


43 37 


42 37 


SO 




40 


53 17 


52 17 
51 58 


51 17 


50 18 


49 18 


48 18 


47 19 


46 19 


45 20 


44 21 


43 22 


42 22 


40 




50 


52 57 


5058 


4958 


48 59 


48 00 


47 00 


46 01 


45 02 


44 02 


43 02 


42 04 


60 ! 


7 


OO 


52 35 


51 35 


5036 


4936 


48 36 


47 36 


46 37 


45 38 


44 39 


43 40 


42 40 


41 42 


7 00 




lO 


52 09 


51 09 


50 10 


49 09 


48 10 


47 H 


46 12 


45 12 


44 13 


43 14 


42 15 


41 16 


10 




20 


51 39 


50 39 


49 40 


48 40 


47 40 


46 41 


45 42 


44 43 


43 44 


42 45 


41 46 


40 48 


20 




30 


51 06 


50 05 


4Q07 


4807 


47 07 


46 08 


45 09 


44 09 


43 " 


42 13 
41 36 


41 14 


40 16 


30 




40 


50 29 


48 47 


48 20 
47 48 


47 30 


46 31 


45 31 


44 32 


43 33 


42 35 


4038 


39 40 


40 




60 


49 47 


46 49 


45 49 


44 50 


43 51 


42 52 


41 54 


40 56 


39 59 


39 01 


60 


8 


OO 


49 02 


48 02 


47 02 


46 03 


45 04 


44 05 


43 06 


42 oS 


41 10 


40 12 


39 15 


38 18 


8 00 




lO 


48 13 


^l ^l 


46 13 


45 13 


44 14 


43 16 


42 17 


41 20 


40 22 


39 24 


38 27 


37 30 


10 




20 


47 19 


46 18 


45 19 


44 19 


43 21 


42 23 


41 24 


40 26 


3P 2g 


38 32 


37 35 


36 39 


20 




SO 


46 20 


45 20 


44 20 


43 21 


42 22 


41 24 


40 26 


39 29 


38 3i 


37 36 


36 40 


35 45 


SO 




40 


45 15 
44 06 


44 16 


43 16 


42 18 


41 19 


40 21 


39 23 


38 27 


37 31 


36 35 


35 40 


34 45 


40 




50 


43 06 


42 07 


41 09 


40 II 


39 13 


38 16 


37 20 


36 25 


35 29 


34 35 


33 41 


60 


9 


OO 


42 50 


4i 50 


40 52 


39 54 


3857 


38 00 


37 03 


36 08 


35 M 


34 19 


33 26 


32 33 


e 00 




lO 


41 29 


40 30 


39 31 
3805 


38 34 


37 38 


36 42 


35 46 


34 52 


33 58 


33 05 


32 12 


31 20 


10 




20 


40 01 


39 02 


37 09 


36 12 


35 18 


34 23 


33 30 


32 37 


31 45 


30 53 


30 04 


22 1 




SO 


38 27 


37 28 


36 32 


35 36 


34 42 


33 47 


32 54 


32 03 


31 II 


30 21 


29 31 


28 42 


30 ' 




40 


36 44 


3548 


34 52 


33 58 


33 05 


32 12 


31 20 


30 2C) 


29 39 


28 51 


28 03 


27 16 


40 1 




50 


34 55 


33 59 


33 06 


32 12 


31 20 


30 30 


29 40 


2851 


28 03 


27 16 


26 29 


2544 


60 


10 


OO 


32 58 


32 04 


31 12 


30 21 


29 31 


28 42 


27 54 


27 07 


26 20 


25 36 


24 51 


24 08 • 


10 00 




10 


30 53 


30 01 


29 12 


28 22 


27 34 


26 47 


26 02 


25 16 


24 33 


23 50 


23 08 


22 28 


\^ 




20 


28 40 


27 51 


27 03 
24 48 


26 16 


25 32 


24 47 


24 03 


23 21 


22 41 


22 00 


21 21 


20 43 


20 1 




SO 


26 18 


25 33 


24 04 


23 21 


22 40 


21 59 


21 20 


20 42 


20 05 


19 28 


18 43 


30 ' 




40 


23 49 


23 06 


22 25 


21 45 


21 05 


20 27 


19 50 


19 14 


18 39 


18 05 


17 31 


16 59 


40 




50 


21 12 


20 33 


19 55 


19 17 


1843 


18 oS 


17 35 


17 03 


16 31 


16 01 


15 30 


15 02 


60 


11 


OO 


18 27 


17 51 


17 18 


16 46 


16 15 


15 44 


15 15 


14 46 


14 18 


13 52 


13 25 


13 00 


11 00 




10 


15 35 


15 04 


14 35 


14 07 


13 41 


13 15 


12 50 


i2 25 


12 02 


11 39 


11 16 


10 55 


10 




20 


12 35 


12 II 


II 47 


11 24 


II 02 


10 41 


10 21 


10 01 


9 42 


9 23 


9 05 


8 48 


20 




•?2 


9 32 


9 13 


855 


837 


8 20 


8 05 


7 49 


7 33 


7 19 


7 05 


651 


6 38 


30 




40 


6 24 


6 II 


5 59 


5 47 


536 


5 24 


5 14 


5 04 


4 54 


4 44 


4 36 


4 26 


12 ! 




50 


3 17 


3 07 


3 00 


2 54 


2 48 


2 43 


2 38 


2 32 


2 27 


2 23 


2 iS 


2 13 


60 


12 


OO 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


12 00 





























In Xorth latitude, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from North to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from North to West. 

In South latitude, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from South to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from South to West. 

When the latitude and declination are of different name, the tables are to be entered with the supplement of the hour angle and the 
supplement of the tabulated azimuth is to be taken for the required true bearing. 
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AZIMUTH OR TRUE BEARING. 



ULTITUDE 30. 




DECUNATION- 


-SAME NAME AS— I^ATITUDE. 




6O0 


1 

ATITUDE 30. 


Hour A. 


in. 


480 


49«> 


500 


510 


530 


530 


540 


550 


66° 


67° 

f 


680 


Hour Ancle* 

1 


ll. 


o / 


/ 


/ 


/ 


f 


/ 


/ 


/ 


/ 


/ 


/ 


ll* in* 


O 


OO 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 




lO 


2 22 


2 16 


2 II 


2 07 


a 02 


I 58 


1 53 


I 50 


1 45 


I 41 


I 37 


I 33 


10 




30 
30 


4 43 

7 02 


433 
647 


423 
6 32 


i\i 


404 
6 05 


3 55 

5 51 


1% 


l^ 


3 29 


3 22 

502 
6 40 


3 13 

4 49 


305 
.6 10 


30 
80 




40 


9 20 


9 00 


841 


8 22 


8 03 


746 


7 29 


11; 


624 


40 




60 


11 34 


II 09 


10 46 


10 23 


10 00 


938 


9 17 


837 


817 


758 


7 40 


60 


1 


OO 


13 44 


13 16 


12 48 


12 20 


" 55 


II 29 


II 03 


10 39 


10 15 


952 


9 30 


9 08 


1 00 




lO 


15 51 


15 18 


14 46 
16 41 


14 16 
16 07 


13 45 


13 16 


12 48 


12 19 


II 53 


II 26 


10 59 


10 34 


10 




30 


17 53 


17 17 


15 33 


15 00 


14 28 


13 57 


13 27 


1257 


12 27 


II 59 


30 




30 


19 50 


19 10 


18 31 


17 54 


17 17 


16 41 


16 06 


15 32 


1458 
16 26 


14 25 


13 52 


13 21 


80 




40 


21 43 


2059 


20 18 


19 37 


18 57 


18 18 


17 40 


17 03 


15 50 


15 15 

16 34 


14 40 


40 




50 


23 29 


22 43 


21 59 


21 16 


20 33 


1952 


19 10 


18 30 


17 51 


17 12 


15 57 


SO 


3 


OO 


25 II 

26 47 


24 23 


23 35 
25 08 


22 50 


22 04 


21 21 


2037 


20 55 


19 13 


18 32 


17 51 


17 11 


3 00 




10 


25 57 


24 20 


23 32 


22 45 


21 59 

23 18 


21 15 


20 31 


1948 


19 04 


18 22 


10 




30 


28 16 


s:§ 


26 34 


25 44 


24 55 

26 13 

27 26 

2835 


24 06 


22 31 


ai 46 


20 59 


20 14 


19 31 


30 




30 


29 42 


27 55 


27 03 


25 23 

26 34 


24 33 


23 44 


22 56 


22 09 


21 21 


20 36 


30 




40 


31 01 


30 06 


29 12 


' 28 19 


25 43 


24 53 


24 04 


23 14 


22 25 


21 38 


40 




50 


32 16 


31 20 


30 24 


29 30 


27 43 


26 50 


25 57 


25 06 


24 15 


23 25 


22 36 


50 


3 


OO 


33 25 


32 28 


31 31 


3035 


29 40 


2845 


27 52 


26 58 


26 06 


a6 09 


24 22 


23 31 


3 00 




lO 


34 20 
3528 
36 22 


33 31 


32 34 


31 37 


3041 


29 46 


28 50 


27 56 

2849 
2938 


27 02 


25 15 

26 05 


24 23 


10 




30 


34 30 


33 31 


32 34 


31 37 


30 40 


29 44 


27 55 


2659 


25 12 


30 




30 


36 si 


34 24 


33 27 


32 29 


31 31 


30 34 


28 42 


2747 


2651 


25 57 

26 39 

27 18 


30 




40 


37 14 


35 13 


34 15 


33 16 


32 19 


31 21 


30 24 


29 28 


2631 


27 35 


40 . 




60 


37 57 


3558 


34 59 


34 00 


33 02 


32 03 


31 06 


30 09 


29 II 


28 14 


50 


4 


OO 


3840 


g?I 


36 39 


35 40 


34 40 


3341 


32 43 


31 44 


3047 


29 49 


28 51 


27 54 


4 00 




lO 


39 16 


37 16 


36 16 


35 »7 


34 17 


33 18 


32 19 


31 21 


30 23 


29 24 


28 26 


10 




30 


39 50 


3849 
39 18 


37 49 


36 49 

37 18 


35 49 


34 49 


33 50 


3251 


31 52 


30 53 


29 54 


2856 


30 , 




30 


40 18 


38 17 


36 17 


35 18 


34 18 


33 19 


32 19 


31 20 


30 20 


29 22 


30 




40 


40 44 


3944 


3843 


37 43 


36 42 


35 43 
3604 


34 42 


33 43 


32 43 


31 44 


30 44 


29 45 


40 




50 


41 06 


40 05 


39 05 


38 05 


37 05 


35 04 


34 04 


33 04 


32 04 


31 04 


30 06 


60 


5 


OO 


41 24 


40 24 


39 24 


38 23 


37 22 


36 22 


35 22 


34 22 


33 22 


32 22 


31 22 


30 22 


5 00 




lO 


41 39 


40 39 


39 38 


38 37 


37 37 


36 37 


35 36 


34 36 


33 36 


32 36 


31 36 


3037 


10 




30 


41.51 


4050 


39 50 


38 49 


3748 


36 49 


35 48 


34 48 


3348 


32 47 


31 47 


30 47 


30 




30 


41 58 


4058 


3958 


3857 


37 57 


36 57 


35 56 


3456 


33 57 


32 56 


31 55 


30 55 


30 




40 


42 03 


41 02 


40 02 


39 02 


■^8 02 


37 01 


36 01 


35 01 


34 02 


33 01 


32 01 


31 00 


40 




60 


4205 


41 04 


40 04 


39 04 


3804 


37 04 


36 04 


35 04 


34 04 


33 03 


32 03 


31 02 


60 


6 


OO 


42 03 


41 02 


40 02 


39 03 
3S58 


3803 


37 02 


36 02 


35 02 


34 03 


33 02 


32 02 


31 03 


6 00 




lO 


41 57 


4057 


39 57 


37 57 


3658 


3558 


3458 


33 59 


32 58 


31 59 


30 59 


10 




30 


41 49 


40 50 


39 49 
3938 


3850 


37 50 


36 50 


35 50 


34 51 


33 51 


32 51 


31 52 


30 52 


30 




30 


41 37 


4038 


38 39 


37 39 


36 40 


35 40 


34 40 


33 42 


32 42 


31 42 


30 43 


30 




40 


41 22 


40 23 


39 24 


38 25 


37 25 


36 26 


35 26 


34 27 


33 29 


32 29 


31 29 


30 31 


40 




60 


41 05 


4005 


39 06 


3807 


3708 


36 09 


35 10 


34 " 


33 12 


32 13 


31 15 


30 15 


50 


7 


OO 


40 43 


39 44 


3845 


37 47 


36 47 


35 49 


34 50 


33 52 


32 54 


31 54 


30 5^ 


29 58 


7 00 




lO 


40 18 


39 19 


38 21 


37 22 


36 24 


35 26 


34 27 


33 29 


32 31 


31 33 


30 35 


29 37 


10 




30 


39 49 


38 51 


37 52 


36 55 


35 56 


3458 


34 01 


33 03 


32 05 


31 08 


30 10 


29 13 


30 




30 


39 17 
38 42 


38 19 


37 21 


36 24 


35 26 


34 29 


33 31 


32 34 


31 38 


30 40 


29 43 


2847 


30 




40 


37 44 


3647 


35 50 


34 53 
34 16 


33 57 


32 59 


32 03 


31 06 


30 10 


29 13 


28 17 


40 




50 


3803 


37 06 


36 09 


35 12 


33 19 


32 23 


31 27 


•30 31 


29 35 


28 40 


27 45 


50 


8 


OO 


37 20 


36 24 


35 27 


34 31 


33 35 


32 39 


31 43 


30 49 


29 54 


2859 


28 04 


27 09 


8 00 




lO 


36 33 


3538 


34 42 


33 46 


32 51 


31 56 


31 01 


30 06 


2q 12 


28 18 


27 25 


26 32 


10 




30 


35 43 


34 48 


33 52 


3258 


32 03 


31 09 


30 15 


2q 22 


28 28 


5'^ 
26 49 


26 43 


25 50 


30 




30 


3448 


33 54 


32 59 


32 06 


31 12 


30 19 


29 26 
28 32 


28 33 


27 41 


25 57 


25 06 


30 




40 


33 50 


32 56 


32 03 


31 10 


30 17 


29 25 


27 42 


26 50 


26 00 


25 09 


24 18 


40 




60 


32 47 


31 54 


31 02 


30 II 


29 18 < 


28 27 


27 36 


26 47 


25 56 


25 07 


24 17 


23 29 


50 


9 


OO 


31 40 


30 49 
2938 


2958 


29 07 


28 15 


27 26 


26 37 


25 47 


24 59 


24 II 


23 23 


22 36 


9 00 




lO 


30 28 


28 48 


27 59 


27 10 


26 21 


25 33 


24 45 


23 5*> 


23 12 


22 26 


21 40 


10 




30 


29 15 


28 24 


27 35 


26 47 


26 00 


25 13 


24 26 


23 41 


22 55 


22 10 


21 26 


20 42 


30 




30 


27 5? 


27 05 


26 i^ 


25 32 


24 46 


24 00 


23 15 


22 32 


21 4^ 


21 05 


20 21 


iq 40 


30 




40 


26 28 


25 42 


24 57 


24 13 


23 28 


22 45 


22 02 


21 19 


20 38 


I? 57 


19 16 


18 35 


40 




60 


24 58 


24 14 


23 32 


22 49 


22 06 


21 25 


20 44 


ao 04 


19 25 


18 46 


18 07 


17 29 


50 


lO 


OO 


23 25 


22 43 
21 08 


22 02 


21 22 


20 42 


20 02 


1? 24 
18 00 


18 46 


18 Oq 


17 32 


16 56 


16 19 


10 00 




lO 


21 47 


20 29 


19 51 
18 16 


19 13 


18 36 


»7 25 


16 50 


16 14 


15 41 


»5 07 


10 




30 


20 OS 


19 28 


18 51 


17 41 


17 07 


16 33 


16 01 


15 28 


14 56 


14 24 


13 .54 


30 




30 


18 18 


17 43 


17 10 


16 38 


16 05 


15 35 


15 03 


14 33 


14 04 


13 34 


13 05 


12 37 


30 




40 


16 27 


15 56 


15 25 


14 56 


14 27 


13 59 


13 31 


13 03 


12 36 


12 10 


II 43 


u iS 


40 




60 


M 33 


14 05 


13 38 


13 12 


12 45 


12 20 


I J 55 


n 31 


II 07 


10 43 


10 20 


958 


50 


11 


OO 


12 34 


12 10 


II 47 


II 24 


II 02 


10 40 


10 18 


9 57 


9 35 


9 15 


855 


8 36 


11 00 ! 




10 


10 35 


10 14 


9 53 


9 34 


9 »5 


856 


8 38 


8 20 


803 


7 46 


7 28 


7 12 


10 ; 




30 


831 


8 14 


758 


7 42 


7 27 


7 " 


656 


6 42 


6 2S 


6 14 


6 01 


5 47 


30 1 




30 


6 26 


6 12 


6 00 


5 48 


5 3<' 


5 25 


5 14 


5 03 


4 53 


4 42 


4 31 


4 21 


30 




40 


4 17 


4 09 


4 01 


3 52 


3 45 


3 37 


3 29 


3 23 


3 15 


3 08 


3 02 


2 55 


40 




50 


2 09 


2 04 


2 01 


I 57 


I 53 


I 49 


I 45 


I 41 


I 38 


t 35 


I 31 


1 28 


50 


12 


OO 


00 


00 


00 


00 


00 


00 


00 


00 


o 00 


00 


00 


00 


13 00 ; 

1 



In ?iorth latitude, when the star is risinsf or East of the meridian, the tabulated azimuths are reckoned from North to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from North to West. 

In Soath latltade, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from South to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from South to West. 

When the latlt«de and dffllBatloii are of different name, the tables are to be entered with the supplement of the hour angle and the 
supplement of the tabulated azimuth is to be taken for the required true bearing. 
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AZIMUTH OR TRUE BEARING. 



liATlTUDE 3 


c. 




DECI^INATION— SAME NA 


MK AS- 
66° 


-LATITI 
67° 


JDE. 




liATITUOB S"". 


Hoar Ancle. 


60° 


61° 


62° 


63° 


640 


66° 


68'> 

/ 


69° 

/ 


70° 


Honr Ancle* 


li* in* 


O f 


/ 


/ 


/ 


/ 


/ 


c / 


f 


/ 


li« m* 


O OO 


o oo 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


10 


I 29 


I 26 


I 22 


I 19 


1 15 


I 12 


I 08 


I 05 


I 02 


058 


55 


10 


20 


2 59 


2 51 


2 44 


2 37 


2 30 


2 23 


2 16 


2 10 


2 04 


I 58 


I 51 


20 


SO 
40 


4 27 


4 16 


4 05 


3 54 


3 45 


3 34 


3 24 


3 15 


3 05 


2 56 


2 46 


SO 


5 54 


5 40 


5 25 


5 12 


4 59 


4 45 


4 31 


4 19 


4 06 


3 53 


3 42 


40 


SO 


7 20 


7 03 


6 45 


629 


6 II 


5 55 


538 


5 23 


506 


4 51 


4 36 


60 


1 oo 


845 


8 24 


8 03 


7 43 


7 23 
833 


7 03 


6 44 


?y 


6 06 


548 


5 29 


1 00 


lO 


10 09 


9 44 


9 20 


857 


8 II 


8 51 


7 05 


6 44 


6 22 


10 


30 


II 30 


11 02 


10 35 


10 08 


9 42 


9 17 


827 


8 03 


Z3« 


1 ^4 


20 


30 


12 49 


12 19 


11 49 


II 19 


10 50 


10 21 


9 53 


9 26 


859 


832 


8 04 


SO 


40 
50 


14 06 


13 33 


13 00 


12 28 


II 56 


II 25 


10 54 


10 23 


9 53 


9 24 


855 


40 


15 20 


14 44 


14 09 


13 34 


12 59 


12 26 


II 52 


II 19 


10 47 


10 15 


9 43 


6p 


2 OO 


16 32 


15 54 


15 15 


14 38 


14 02 


13 25 


12 49 


12 14 


II 39 


II 04 


10 30 


2 00 


lO 


17 41 


17 00 


16 20 


15 40 


15 00 


14 22 


13 44 


13 06 


12 29 


II 52 


II 15 


10 


20 


18 47 


18 03 


17 21 


16 39 


1558 


15 18 


14 36 


13 57 


13 17 


12 38 


II 59 


20 


30 


19 49 


19 05 


18 21 


17 36 


16 53 


i6 10 


15 28 


14 45 


14 04 


13 23 


12 42 


SO 


40 


20 49 


20 03 


19 16 


18 30 


17 45 


17 00 


16 ]6 


15 32 


14 49 


14 05 


13 23 


40 


50 


21 47 


20 58 


20 10 


19 22 


1835 


17 49 


17 02 


16 17 


15 31 


14 46 


14 02 


60 


3 OO 


22 40 


21 50 


21 00 


20 II 


19 22 


1835 


17 46 


16 59 


16 12 


15 25 


1438 


3 00 


10 


23 31 


22 39 


21 48 


20 58 


20 07 


19 18 


18 28 


17 39 


16 50 


16 02 


15 13 


10 


20 


24 18 


23 25 


22 33 


21 41 


20 49 


19 59 


19 07 


18 17 


17 27 


16 37 


15 47 


20 


30 


25 02 


24 09 


23 15 


22 22 


21 29 


20 37 


19 45 


18 52 


18 00 


17 10 


16 18 


SO 


40 


25 44 


24 49 


23 54 


23 00 


22 05 


21 12 


20 19 


19 26 


1833 


17 40 


16 48 


40 


50 


26 22 


25 26 


24 30 


23 35 


22 40 


21 45 


20 51 


19 56 


19 02 


18 09 


17 16 


60 


4 OO 


2656 


26 00 


25 04 


24 08 


23 II 


22 16 


21 20 


20 25 


19 30 


1835 


17 40 


4 00 


10 


27 29 


26 31 


25 34 


24 37 


23 40 


22 44 


21 48 


20 51 


19 55 


19 00 


18 04 


10 


20 


27 57 


27 00 


26 02 


25 04 


24 06 


23 10 


22 12 


21 15 


20 18 


19 21 


18 25 


20 


30 


28 23 


27 25 


26 26 


25 27 


24 30 


23 32 


22 34 


21 37 


2038 


19 41 


iS 44 


SO 


40 


28 46 


27 47 


26 48 


25 49 

26 08 


24 51 


23 52 


22 54 


21 56 


20 57 


20 00 


19 02 


40 


60 


29 06 


28 06 


27 07 


25 08 


24 10 


23 II 


22 12 


21 14 


20 15 


19 16 


60 


5 OO 


29 23 


28 23 


27 23 


26 23 


25 24 


24 25 


23 27 


22 26 


21 27 


20 29 


19 29 


6 00 


lO 


29 36 


28 36 


27 37 


26 37 


25 37 


24 38 


2338 


22 38 


21 38 


20 40 


19 39 


10 


20 


29 47 


2847 


27 47 


26 47 


25 46 


24 47 


2348 


22 47 


21 48 


20 49 


1948 


20 


30 


29 54 


2855 


27 55 


26 54 


25 54 


24 54 


23 55 


22 54 


21 54 


20 55 


19 55 


SO 


40 


30 00 


29 00 


28 00 


27 00 


25 59 


25 00 


23 59 


22 59 


22 00 


20 59 


20 00 


40 


60 


30 02 


29 02 


28 02 


27 02 


26 02 


25 02 


24 02 


23 02 


22 01 


21 02 


20 01 


60 


6 OO 


30 02 


29 02 


28 02 


27 02 


26 01 


25 02 


24 01 


23 02 


22 02 


21 02 


20 02 


6 00 


lO 


2958 


28 59 


27 59 


26 59 


25 58 


24 59 


24 00 


22 59 


21 59 


20 59 


19 59 


10 


20 


29 53 


2853 


27 53 


26 53 


25 54 


24 54 


23 55 


22 54 


21 55 


20 56 


19 55 


20 


30 


29 44 


28 44 


27 45 


26 45 


25 45 


24 46 


23 47 


22 48 


21 48  


20 49 


19 50 


SO 


40 


29 32 


28 32 


27 33 


26 34 


25 35 


24 36 


23 37 


22 39 


21 39 


20 40 


19 41 


40 


60 


29 17 


28 18 


27 20 


26 21 


25 22 


24 24 


23 25 


22 27 


21 27 


20 29 


19 31 


60 


7 OO 


29 00 


28 01 


27 03 


26 05 


25 07 


24 09 


23 10 


22 12 


21 15 


20 17 


19 18 


7 00 


lO 


28 39 


27 41 


26 44 


25 46 


24 48 


23 51 


22 54 


21 56 


20 59 


20 02 


19 04 


10 


20 


28 16 


27 19 


26 22 


25 25 


24 28 


23 31 


22 35 


21 37 


20 40 


19 44 


18 47 


20 


30 


27 50 


2654 


25 57 


25 01 


24 04 


23 09 


22 12 


21 17 


20 20 


19 25 


18 29 


SO 


40 


27 22 


26 25 


25 30 


24 34 
24' 06 


23 38 


22 44 


21 48 


20 53 


19 58 


19 03 
18 40 


18 oS 


40 


1 60 

1 


26 49 


25 55 


25 01 


23 II 


22 17 


21 22 


20 28 


19 33 


17 46 


60 


8 OO 


2615 


25 21 


24 27 


23 33 


22 40 


21 46 


20 54 


20 00 


IQ 07 


18 15 


17 22 


8 00 


lO 


2538 


24 45 


23 52 


22 59 


22 07 


21 15 


20 23 


19 31 


18 39 


17 47 


16 56 


10. 


20 


24 57 


24 05 


23 15 


22 22 


21 31 


20 40 


19 49 


18 58 


18 07 


17 17 


16 27 


20 


SO 


24 14 


23 24 


22 33 


21 43 


20 52 


20 03 


19 14 


18 24 


17 34 


16 46 


15 57 


SO 


40 


2328 


22 39 


21 50 


21 01 


20 12 


19 24 


1836 


17 4S 


17 00 


16 13 


15 25 


40 


60 


22 40 


21 52 


21 05 


20 17 


19 29 


1843 


17 57 


17 10 


16 23 


15 37 


14 51 


60 


9 OO 


21 49 


21 02 


20 16 


19 30 


18 44 


17 59 


:7i4 


16 29 


15 44 


15 00 


14 16 


9 00 


lO 


20 54 


20 09 


19 25 


18 41 


17 57 


17 13 


16 30 


15 47 


15 03 


14 21 


13 39 


10 


20 


1958 


19 15 


18 32 


17 49 


17 06 


16 26 


15 43 


15 02 


14 22 


13 41 


13 00 


20 


SO 


1858 


18 17 


17 35 


16 55 


16 15 


15 35 


14 55 


14 16 


13 36 


12 59 


12 20 


SO 


40 


17 56 


17 16 


16 37 


1558 


15 20 


14 43 


14 06 


13 28 


12 51 


12 14 


II 38 


40 


60 


16 51 


16 13 


15 37 


1458 


14 24 


1348 


13 14 


12 38 


12 04 


II 29 


10 55 


60 


lO OO 


15 44 


15 09 


14 34 


14 00 


13 26 


12 53 


12 19 


II 47 


II 14 


10 42 


10 09 


10 00 


lO 


14 34 


14 02 


13 29 


12 58 


12 26 


II 55 


II 24 


10 53 


10 24 


9 54 


ITy 


10 


20 


13 23 


12 53 


12 22 


II 53 


II 24 


10 56 


10 28 


9 59 


9 32 


9 04 


20 


30 


12 09 


II 42 


II 15 


10 47 


10 21 


9 54 


9 29 


9 03 


838 


8 13 


7 48 


SO 


40 


10 53 


10 29 


10 03 


9 40 


9 15 


8 52 


8 29 


8 07 


7 44 


7 21 


6 59 


40 


60 


9 36 


9 13 


852 


8 30 


8 10 


7 49 


728 


7 oS 


6 48 


6 28 


6 09 


60 


11 OO 


8 16 


7 57 


738 


7 20 


7 02 


6 45 


6 27 


6 09 


5 51 


5 34 


5 17 


11 00 


10 


656 


6 40 


624 


6 09 


5 53 


53^ 


5 24 


5 09 




4 40 


4 26 


10 


20 


5 34 


5 21 


5 09 


456 


4 44 


4 31 


4 19 


4 08 


3 5^ 


3 45 


3 34 


20 


SO 


4 II 


4 01 


3 53 


3 43 


3 33 


3 24 


3 15 


3 06 


2 57 


2 49 


2 40 


SO 


40 


2 48 


2 41 


2 35 


2 29 


2 23 


2 17 


2 II 


2 05 


I 59 


I 53 


I 47 


40 


60 


I 24 


I 21 


I 17 


I 14 


I II 


I 08 


I 05 


I 02 


59 


56 


53 


60 


12 OO 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


12 00 



























In North latltade, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from North to East; and 
when the star is setting or West of the mericnan, the tabulated azimuths are reckoned from North to West. 

In South latitude, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from South to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from South to West. 

When the latitude and declination are of different name, the tables are to be entered with the supplement of the hour angle and the 
supplement of the tabulated azimuth is to be takeu for the required true bearing. 
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AZIMUTH OR TRUE BEARING, 



LATITUDE 4°. 



DKCIJNATION— SAME NAME AS— LATITUDE. 



i;atit(;de 4<>. 



Hour Anflfle. 24° ^o° 2tt<> 



27« 



O 



6 



10 



11 



12 



in. 

OO 
lO 
20 
30 
40 
50 

OO 
lO 
20 
80 
40 
50 

OO 
lO 
20 
30 
40 
50 

OO 
10 
20 
30 
40 
50 

OO 
10 
20 
30 
40 
50 

OO 
lO 
20 
30 
40 
50 

OO 
lO 
20 
30 
40 
50 

OO 
lO 
20 
30 
40 
50 

OO 
10 
20 
SO 
40 
50 

OO 
lO 
20 
SO 
40 
50 

OO 
10 
20 
30 
40 
50 

OO 
10 
20 
30 
40 
50 
OO 



O OO , 

^ 39 I 
13 06 

19 12 

24 49 

29 5^ 

34 29 
3-^ 32 
42 05 

45 13 

47 b>^ 
50 23 

52 30 

54 21 

55 59 
57 26 

55 42 

59 50 

60 49 

61 42 

62 28 

63 09 
^3 45 

64 16 

64 43 

65 05 
65 24 i 
65 41 I 

65 54 I 

66 04 

66 II 
66 17  
66 19 
66 19 
66 16 

66 10 • 

I 

66 03 I 

^5 53 I 
65 41 i 

65 26 

65 09 

64 49 

64 26 
64 00 

63 3» 
63 00 
62 25 
61 46 , 

61 03 
60 17 

59 25 > 
5« 29 
57 27 I 

56 20 I 

5506 ' 

53 44 I 
52 15 , 

50 3« 

48 51 

46 54 

44 44 
42 23 

39 47 
36 5S 
3.^ 52 

30 29 

26 50 
22 SS 



14 
9 

4 



42 
lb 

3« 
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In ]Korth latitude^ when the star is rising or East of the meridian, the tabulated azimuths are reckoned from North to East; and 
when the star is setting or West of the meridian. t»^e tabulated azimuths are reckoned from North to West. 

In South latltade, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from South to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from South to West. 

When the latltade and declination are of different name, the tables are to be entered with the supplement of the hour angle and the 
supplement of the tabulated azimuth is to be taken for the required true bearing. 
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AZIMUTH OR TRUE BEARING. 
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22 12 
20 27 

1839 
16 46 

14 49 

12 49 
10 46 



8 
6 

4 
2 



41 

33 
22 
12 



o 00 



Hoar Ansle* 



O 



S 



6 



9 



10 



11 



IS 



00 
10 
SO 
SO 
40 
60 

00 
10 
SO 
SO 
40 
50 

00 
10 
SO 
SO 
40 
50 

00 
10 
SO 
SO 
40 
50 

00 
10 
SO 

so 

40 
50 

00 
10 
SO 
30 
40 
60 

00 
10 
SO 
SO 
40 
60 

00 
10 
SO 
SO 
40 
60 

00 
10 
SO 
SO 
40 
60 

00 
10 
SO 
SO 
40 
60 

00 
10 
SO 
SO 
40 
60 

00 
10 
SO 
SO 
40 
60 
00 



In North latitude, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from North to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from North to West. 

In 8oBth latitnde, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from South to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from South to West. 

When the latitude and deellnatlon are of different name, the tables are to be entered with the supplement of the hour angle and the 
supplement of the tabulated azimuth is to be taken for the required true bearing. 
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AZIMUTH OR TRUE BEARING. 



liATITIJDB 40. 



DECUNATION— SAMH NAME AS-I«ATITUDB. 



ItAVITUlIB A^» 



Hoar Aki^le. 



48® 



ll. 


in. 





00 




10 




»o 




80 




40 




60 


1 


00 




10 




SO 




80 




40 




50 


2 


00 




10 




%o 




80 




40 




50 


3 


00 




10 




30 




30 




40 




60 


4 


00 




10 




SO 




SO 




40 




60 


5 


00 




10 




20 




80 




40 




SO 


6 


00 




10 




20 




30 




40 




50 


7 


00 




10 




SO 




30 




40 




50 


8 


00 




10 




SO 




30 




40 




50 


9 


00 




10 




SO 




30 




40 




50 


10 


00 




10 




SO 




30 




40 




50 


11 


00 




10 




SO 




80 




40 




50 


12 


00 



o 
o 

2 

4 

7 

9 
II 



00 

35 
48 
10 

29 
45 

1358 
16 06 
18 10 
20 09 

22 02 

23 49 

25 31 

S07 
37 

30 03 

31 22 

32 36 

33 44 

34 48 

35 47 

36 41 

37 29 

38 15 

38 54 

39 31 

40 03 



40° 



o 

2 

% 

9 
II 



00 

54 
09 

20 



13 29 

15 33 
17 32 
19 28 
21 19 
23 03 



43 
16 



27 45 

29 08 

30 36 

31 39 

32 46 

33 49 

34 47 
3541 
30 29 
37 14 

37 53 
3830 
39 02 



40 31 


39 30 


40 55 


39 54 


41 16 


40 15 


41 34 


40 32 


41 46 


40 46 


41 57 


40 56 


42 04 


41 03 


42 08 


41 07 


JLH 07 


41 07 


42 04 


41 04 


41 5« 


40 59 


41 49 


40 49 


41 35 


40 37 


41 20 


40 31 


41 00 


40 02 


4038 


39 39 


40 12 


39 14 


39 42 


3844 


39 09 
38 34 


38 12 


37 36 


37 53 


3656 


37 09 


36 13 


36 22 


35 27 


35 33 


34 36 


34 36 


33 42 


33 37 


32 43 


32 33 


31 41 


31 25 


30 34 


30 14 


20 24 
28 09 


2858 


2738 


26 50 


26 13 


25 27 


24 43 


24 01 


23 II 


23 29 


21 33 


20 54 


19 51 
18 05 


19 14 


17 31 


16 15 


15 44 


14 22 


13 55 


12 26 


12 03 


10 26 


10 06 


824 


8 07 
6 08 


6 20 


4 14 


406 


2 08 


3 03 


00 


00 



50° 



o 00 

2 14 

4 27 

6 39 

849 

10 56 

13 00 
15 00 

1656 
18 48 

2035 
33 17 

23 54 

25 26 

26 53 

28 15 

29 31 

30 43 

31 49 

32 51 

33 49 

34 41 

35 29 

36 14 

36 54 
29 



01 

38 29 
3853 

39 14 

39 31 
39 45 

39 55 

40 03 

40 07 
40 07 

40 04 
39 59 
39 49 
39 37 
39 21 
39 03 

38 40 

38 

37 

37 

36. 

36 00 






35 18 
34 31 
33 41 
3248 
31 51 
30 50 

S43 
34 
27 22 

26 05 

24 44 
23 18 

21 49 

30 16 

18 39 
16 59 
15 15 
13 28 



II 

9 
7 

5 
3 
I 
o 



46 
52 

55 
5S 

59 
00 



51° 



o 00 

2 09 

17 

25 

8 30 

10 32 



X 



13 31 
lA 28 
ID 21 

18 09 

19 53 
21 32 

2307 
24 36 
26 03 

31 

37 
29 47 



% 



30 52 

31 53 

32 50 

33 42 

34 30 

35 14 

35 53 

36 39 

37 00 
37 28 

37 53 

38 13 

3830 

38 45 
3855 

39 o» 
39 06 
39 06 



? 



05 
. 58 
3850 
38 37 
38 22 
38 04 

37 42 
37 16 
36 49 
36 17 

35 42 
35 03 

34 21 
33 36 
32 47 
31 54 
3058 
2958 

28 54 

27 46 

26 34 

25 19 

23 59 
22 30 

21 09 

IQ 38 
18 04 
16 27 
14 46 
13 03 



II 
9 
7 
5 

3 
I 

o 



16 

27 

37 
44 
50 

55 
00 



5S^ 



o 00 

!S 

4 Od 

o 10 

8 II 

10 09 

12 

15 46 
17 31 
19 12 
30 48 

33 31 
2348 
35 II 
30 29 

27 43 
38 53 

29 56 

30 56 

31 52 

32 44 

33 31 

34 14 

34 53 

35 29 

36 00 
36 38 

36 52 

37 12 

37 30 
37 44 

37 54 

38 01 
3806 
3806 

38 04 
37 58 
37 50 
3738 
37 23 
37 05 



ti 



36 
36 
35 50 
35 19 
34 45 
34 07 

33 25 
32 41 
31 53 
31 01 
30 06 
39 06 

38 
38 

25 48 

24 34 
23 16 

21 55 

20 31 

19 02 
17 30 

15 56 
14 17 

12 37 

10 54 
9 09 



7 
5 
3 
I 

o 



22 

32 
42 

51 
00 



53° 



o 

2 
3 
5 
7 
9 



00 
00 

56 
52 

47 



% 



11 38 
13 27 

15 12 

16 55 
18 32 

20 05 

21 36 

23 01 

24 22 

38 
51 
2758 

29 02 

30 00 

30 
31 

32 33 

33 15 

33 53 

34 29 

3500 

35 27 

35 51 

36 12 

36 30 
36 43 

36 54 
,37 o» 

37 05 
37 07 

37 04 
36 59 
36 50 
3638 
36 24 
36 05 

35 45 
35 20 
34 53 
34 22 
3348 
33 " 

32 31 

31 47 
30 
30 

29 15 
28 16 

27 15 
26 09 

25 01 

23 49 

22 33 

21 14 

*g52 
18 26 

»<i 57 
15 24 

13 50 

12 12 

10 32 

851 
7 06 

5 21 

3 35 
I 48 
o 00 



I 



I 



54° 



o 
I 
3 
5 
7 
9 



00 

55 
50 
43 
35 

25 



\l 



Ji 



11 12 

12 58 
40 

19 

»7 53 

19 34 

20 53 
33 14 

23 
24 

25 59 
27 05 

38 06 
29 04 

29 5? 

30 48 

31 34 

32 17 

32 54 

33 29 

34 00 
34 28 

34 51 

35 12 

35 29 
35 43 

35 54 

36 01 
36 o 
36 

36 04 
35 59 
35 51 
35 39 
35 25 , 
35 07 I 

34 46 
34 n 
33 50 
33 25 
32 52 
32 15 

31 36 

3053 
30 06 

27 

26 26 
25 23 
24 15 
23 05 

21 5» 
20 34 

19 14 

17 50 
16 24 

14 55 

13 23 
II 48 

10 12 
8 32 



6 

5 
3 
I 
o 



52 
10 

28 

44 
00 



55° 



o 

o 
I 

3 
5 
7 
9 



00 

51 
41 
30 
18 

04 



10 48 
12 29 
14 07 
1542 
17 >5 
1843 

20 08 
31 29 

22 45 

23 59 

2507 

26 II 



% 



12 

09 
39 03 

29 52 

30 37 

31 18 

31 55 

32 30 

33 00 
33 27 

33 52 

34 " 

34 29 
3442 

34 53 

35 00 

35 04 
3506 

35 <H 
34 59 
34 51 
34 40 
34 26 
34 09 

3348 
33 25 
32 59 
32 29 

31 57 
31 30 

3° 41 

29 59 

30 14 

38 34 

27 33 
26 37 

25 37 
24 3^ 
23 31 

22 32 

21 10 
1955 

1837 
17 15 
1552 
14 25 
12 56 
II 34 

9 50 

6 3? 

5 00 
3 21 
I 40 
o 00 



56° bT 



00 
46 

01 



o 

o 
I 
3 
5 
7 
844 

10 34 

13 01 
13 36 

15 08 

16 37 
18 03 



S 



19 25 

30 
31 

23 o? 

34 16 

25 30 

36 30 

27 15 

38 06 

28 55 

29 39 

30 » 

30 57 

31 31 

32 01 
32 38 

32 5» 

33 " 

33 28 
33 42 

33 53 

34 00 
34 04 
34 06 

34 <M 
33 59 
33 5» 
33 41 
33 26 
33 09 

32 50 
32 27 
32 01 
31 32 
31 00 
30 24 

29 47 

29 05 
28 20 

27 32 

26 41 

25 48 

3450 

23 49 
22 46 
21 39 

30 29 

19 15 

18 00 
16 41 
15 20 

13 56 
13 29 

IX 01 



9 

I 

4 

3 
I 



30 
58 
24 
49 
13 
37 
00 



I 



\i 



/ 


00 


I 42 


I 324 


505 
645 


8 24 1 



10 00 

" 33 

13 05 

35 
01 

17 23 



1843 

1959 

21 12 j 

22 21 I 

23 26 I 

24 28 ' 

25 26 i 

36 20 

37 II 

2758 

38 43 

39 33 

2958 

30 32 

31 02 

31 28 

31 52 

32 11 

32 28 
32 41 
32 52 

32 59 

33 04 
33 05 

33 °3 
32 59 
32 52 
32 41 
32 28 

32 II 

31 52 
31 30 
31 04 
30 3^ 
30 04 
29 29 

28 51 
38 II 
37 38 

26 41 

25 51 
2458 

34 03 

23 03 

33 03 

20 56 
1948 
18 37 

17 23 
16 07 
14 48 

13 27 
12 03 

10 35 



10 

41 
10 
40 
06 

33 
00 



5«o 



o / 
o 00 

138 
316 

53 
8 04 



i 



9 37 

11 07 

12 36 
14 02 

25 
45 



\l 



18 O; 

19 I 
30 26 

21 34 

22 37 

23 37 

24 34 
27 

17 

% 

25 



27 

31 



39 01 

29 34 

30 03 

30 29 

3052 

31 12 

31 28 
31 42 
31 53 

31 59 

32 04 
32 06 

32 04 

32 00 

31 53 
31 42 
31 29 
31 »3 

30 54 
30 32 

30 07 

29 30 
20 08 

28 35 

2758 
27 19 
26 36 

25 51 
25 02 
34 10 

33 16 
33 18 

31 17 

30 15 
19 08 
18 00 

16 48 

»5 34 
14 17 
12 59 
II 38 
10 15 



851 
7 25 
57 
29 
00 



30 I 
00 I 



59° 



o 

o 
I 

3 
4 
6 

7 



00 
35 
09 
41 
14 
45 



9 14 
10 41 

12 06 

13 29 

14 49 
16 07 



;j 



33 

32 

19 41 

20 46 

31 49 

3a 47 

23 42 

24 33 

25 22 

26 08 

26 49 

27 27 

28 03 

2835 

29 04 
29 30 

29 52 

30 XI 

30 27 
30 42 
30 52 

30 59 

31 03 
31 05 

31 04 
30 59 
30 52 
30 43 
30 30 
30 13 

2955 
29 34 
29 09 

28 43 
28 12 

27 39 

27 03 
26 25 

25 43 
24 59 
24 12 
23 21 

22 29 

21 33 
20 34 
19 32 
18 38 
17 21 

16 13 
15 «> 
13 46 
12 31 



II 
9 



13 
53 



831 

08 

44 

19 

53 
26 

00 



Honm Agle« 



It. 
O 



8 



6 



9 



10 



11 



IS 



00 
10 
SO 
30 
40 
50 

00 
10 
SO 
30 
40 
50 

00 
10 
SO 
30 
40 
50 

00 
10 
SO 
30 
40 
50 

00 
10 
SO 
30 
40 
50 

00 
10 
SO 
30 
40 
50 

00 
10 
SO 
30 
40 
50 

00 
10 
SO 
30 
40 
50 

00 
10 
SO 
80 
40 
50 

00 
10 
SO 
30 
40 
50 

00 
10 
SO 
80 
40 
50 

00 
10 
SO 
30 
40 
50 
00 



In North latitude, when the star is risinjg or Bast of the meridian, the tabulated acirauths are reckoned from North to East; and 
when the star is setting'or West of the meridian, the tabulated azimuths are reckoned from North to West. 

In Soath latltnde, when the star is rising or Bast of the meridian, the tabulated azimuths are reckoned from South to Bast; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from South to West. 

When the latltade and decllDatloa are of different iiaDie, the tables are to be entered with the supplement of the hour angle and the 
supplement of the tabulated azimuth is to be taken for the required true bearixuc. 
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AZIMUTH OR TRUE BEARING. 



















ME AS- 










1 


ULTITVDB 4 


o. 




DECUNATION— SAME NA] 


-LATITUDE. 




liATlTUBK 4°. 


Hoar Allele. 


QW> 


6I0 


1 
62° 

1 


63° 


64° 


65° 


66° 


67° 


68° 


60° 

/ 


70° 

/ 


^^-^^— ^— ^— ^— — 1 

1 

Hour Anicle* 


i t». 


m. 


o / 


f 


/ 


/ 


/ 


/ 


/ 


/ 


r 


li. 111. 





OO 


O OO 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 




lO 


I 30 


1 27 


I 23 


I 19 


I »5 


I 12 


I 09 


I 06 


I 03 


59 


56 


10 




20 


3 01 


2 53 


2 46 


2 39 


2 31 


2 24 


2 18 


2 II 


2 05 


1 58 


I 52 


20 




30 


4 30 


4 18 


4 08 


3 57 


3 47 


3 36 


3 26 


3 17 


3 07 


2 57 


2 47 


30 




40 


5 59 


5 43 


5 29 


5 15 


5 0* 


448 


4 34 


4 21 


4 09 


3 5fe 


3 43 


40 




50 


7 25 


7 07 


6 50 


6 32 


6 15 


558 


5 42 


5 25 


5 10 


4 53 


4 37 


50 


1 


OO 


852 


8 30 


8 09 


748 


7 27 


7 07 


6 48 


6 29 


6 09 


5 51 


5 31 


1 00 




lO 


10 15 


9 51 


9 27 


9 03 


838 


8 15 


7 52 


7 30 


7 09 

8 06 


646 


6 25 


10 




20 


II 38 


II 09 


10 42 


10 15 


948 


9 21 


8 56 


8 31 


7 42 


7 17 


20 




30 


12 57 


12 26 


" 55 


II 26 


10 56 


10 27 


9 59 


9 30 


903 

9 58 


8 36 


8 09 


30 




40 


14 14 


13 41 


13 07 


12 35 


12 02 


" 31 


11 00 


10 2H 


9 28 


8 59 


40 




50 


15 30 


14 53 


14 16 


13 41 


13 06 


12 32 


II 58 


II 24 


if» 52 


10 19 


9 46 


50 

1 


2 


OO 


16 42 


16 03 


15 24 


14 46 


14 08 


13 32 


12 55 


12 19 


11 44 


II 09 


10 34 


2 00 




10 


17 5» 


17 09 


16 28 


15 48 


15 07 


14 28 


13 50 


13 12 


12 34 


II 57 


II 19 


10 1 




20 


18 57 


18 13 


17 30 


16 48 


16 05 


15 24 


14 43 


14 03 


13 22 


12 43 


12 04 


20 ; 




30 


20 00 


19 14 


18 29 


17 45 


17 00 


16 17 


15 34 


14 52 


14 10 


13 28 


12 47 


30 




40 


21 00 


20 12 


19 26 


1839 


n 53 


17 08 


16 23 


15 39 


14 54 


14 10 


13 27 


40 




50 


21 57 


21 08 


20 19 


19 31 


1S43 


17 56 


17 09 


16 23 


15 37 


14 51 


14 05 


50 


3 


OO 


22 50 


21 59 


21 09 


20 20 


19 30 


18 41 


17 54 


17 05 


16 17 


15 30 


14 43 


3 00 




lO 


23 40 


22 49 


21 58 


21 06 


20 15 


19 25 


iS 36 


17 45 


1656 


16 07 


15 18 


10 




20 


24 29 


23 35 


22 42 


21 50 


20 58 


20 05 


19 14 


18 23 


^7 32 


16 42 


15 52 


20 




30 


25 13 


24 17 


23 24 


22 30 


21 36 


20 43 


19 51 


18 58 


1807 


17 14 


16 23 


30 




40 


25 53 


24 58 


24 02 


23 08 


22 13 


21 iS 


20 26 


19 32 


18 39 


17 45 


16 52 


40 




50 


26 31 


25 34 


24 38 


23 43 


22 47 


21 52 


20 57 


20 03 


19 08 


t8 14 


17 20 


50 


4 


OO 


27 05 


26 aS 


25 12 


24 15 


23 18 


22 22 


21 27 


20 30 


19 36 


18 40 


17 45 

18 08 


4 00 




lO 


27 37 


26 39 


25 42 


24 44 


23 47 


22 50 


21 53 


2<' 57 


20 00 


19 04 


10 




20 


28 05 


27 06 


26 09 


25 10 


24 12 


23 14 


22 18 


21 20 


20 23 


19 26 


18 29 


20 




30 


28 30 


2731 


26 32 


25 34 


24 36 


23 37 


22 40 


21 41 


20 43 


19 46 


18 48 


30 




40 


28 52 


27 53 


26 54 


25 54 


24 55 


23 57 


22 59 


21 59 


21 01 


20 03 


19 04 


40 




50 


29 12 


28 II 


27 13 


26 13 


25 14 


24 14 


23 15 


22 16 


21 18 


20 18 


19 18 


50 


5 


OO 


29 28 


28 28 


27 28 


26 28 


25 28 


24 29 


23 30 


22 30 


21 31 


20 32 


19 32 


5 00 




lO 


29 41 


28 41 


27 41 


26 40 


25 41 


24 41 


23 42 


22 41 


21 42 


20 42 


19 43 


10 




20 


29 51 


28 51 


27 51 


26 51 


25 51 


24 50 


23 51 


22 50 


21 51 


20 51 


19 51 


20 




30 


2958 


28 58 


27 58 


26 58 


25 57 


24 57 


23 58 


22 57 


21 57 


20 57 


19 5^ 


30 




40 


30 03 


29 02 


28 02 


27 02 


26 02 


25 02 


24 02 


23 02 


22 02 


21 01 


20 01 


40 




50 


30 04 


29 05 


28 04 


27 04 


26 04 


25 04 


24 04 


23 03 


22 03 


21 03 


20 03 


50 


6 


OO 


30 04 


29 04 


28 03 


27 03 


26 03 


25 03 


24 04 


23 03 


22 02 


21 03 


20 02 


6 00 




10 


30 00 


29 00 


28 00 


27 00 


26 00 


25 00 


24 01 


23 00 


22 01 


21 01 


20 00 


10 




20 


29 53 


s 28 53 


27 54 


26 54 


25 54 
25 46 


24 55 


23 55 


22 55 


21 56 


20 56 


19 56 


20 




30 


29 43 


2843 


27 44 


26 45 


24 47 


2348 


22 48 


21 49 


20 49 


19 50 


30 




40 


29 30 


28 31 


27 32 


26 34 


25 34 


24 35 


23 37 


22 38 


21 39 


20 40 


19 41 


40 


1 


50 


29 16 


28 16 


27 18 


26 20 


25 21 


24 23 


23 25 


22 26 


21 27 


20 28 


'9 30 


50 


7 


OO 


28 57 


27 59 


27 01 


26 03 


25 05 


24 07 


23 10 


22 12 


21 14 


20 16 


19 17 


7 00 




lO 


28 37 


27 39 


26 41 


25 44 


24 47 


23 49 


22 52 


21 55 


20 58 


20 00 


19 03 


10 




20 


28 13 


27 15 


26 19 


25 22 


24 25 


23 28 


22 33 


21 35 


20 39 


19 42 


18 46 


20 




30 


27 46 


26 50 


25 54 


2458 


24 02 


23 06 


22 II 


21 14 


20 19 


19 23 


18 27 


30 




40 


27 16 


26 22 


25 26 


24 31 


23 36 


22 41 


21 46 


20 51 


IQ 56 


19 01 


18 07 


40 




50 


2645 


25 50 


24 50 


24 01 


23 07 


22 13 


21 19 


20 25 


19 31 


1838 


17 44 


50 


! 8 


OO 


26 10 


25 17 


24 23 


23 30 


22 3C 


21 43 


20 50 


19 57 


19 04 


18 12 


17 20 


8 00 




10 


25 32 


24 39 


23 47 


22 55 


22 02 


21 II 


20 19 


19 27 


1836 


17 45 


17 03 


10 




20 


24 51 


24 00 


2300 
22 28 


22 18 


21 26 


20 36 


19 46 


1855 


18 05 


17 15 


16 25 


20 




30 


24 09 


23 19 


21 38 


20 48 


19 59 


19 II 


18 20 


17 32 


16 43 


15 55 


30 




40 


23 22 


22 33 


21 45 


20 56 


20 07 


IQ 20 


18 33 


17 44 


16 57 


16 09 


15 22 


40 




50 


22 34 


21 46 


20 59 


20 11 


19 24 


1838 


17 52 


17 06 


16 20 


15 35 


14 49 


50 


8 


OO 


21 42 


20 56 


20 10 


IQ 24 


1838 


17 54 


17 09 


16 25 


15 41 


14 57 


14 14 
13 36 


9 00 

4 ^■v 




10 


20 47 


20 04 


19 19 


18 35 


»7 51 


17 08 


16 26 


1542 


15 01 


14 18 


10 




20 


19 50 


19 08 
18 10 


18 25- 


17 43 


17 01 


16 20 


15 40 


14 58 


14 17 


13 37 


12 57 


20 




30 


18 51 


17 30 


16 50 


16 10 


15 30 


14 51 


14 13 


13 34 


12 55 


12 17 


30 




40 


17 49 


17 10 


16 31 


15 53 


15 15 


14 38 


14 01 


13 24 


12 48 


12 II 


11 35 


40 




50 


16 44 


16 07 


15 31 


M 55 


14 19 


13 44 


13 09 


12 34 


12 00 


II 26 


10 51 


50 


lO 


OO 


1538 


15 03 


14 29 


13 54 


13 21 


12 49 


12 16 


II 43 


II II 


10 39 


10 oS 


10 00 

■a ^v 




lO 


14 28 


13 56 


13 24 


12 53 


12 21 


" 51 


II 20 


10 51 


10 21 


9 51 


9 22 


10 




20 


13 16 


12 47 


12 ]8 


II 48 


II 20 


10 51 


10 24 


9 56 


9 28 


9 01 
8 II 


8 34 


20 




30 


12 03 


II 36 


II 09 


10 43 


10 17 


9 49 


8 26 


9 ^^ 

8 04 


836 


7 46 


30 




40 


10 47 


10 23 


10 00 


9 35 


9 12 
8 06 


8 49 


7 41 


7 19 


657 


40 




50 


9 31 


9 09 


S 48 


8 27 


7 46 


7 25 


7 05 


6 46 


6 27 


6 06 


50 


11 


OO 


8 12 


7 53 


7 35 


7 17 


6 59 


6 41 


6 24 


6 06 


5 49 


5 32 


5 16 


11 00 




lO 


6 52 


636 


6 21 


6 06 


5 50 


536 


5 22 


5 07 


4 52 


4 39 


4 25 


10 




20 


532 


5 19 


506 


4 54 


4 42 


4 30 


4 iS 


4 06 


3 55 


3 43 


3 32 


20 
30 
40 




30 


4 09 


3 59 


3 50 


3 41 


3 32 


3 23 


3 14 


306 


2 57 


2 49 


2 39 




40 


2 47 


2 40 


2 34 


2 27 


2 21 


2 16 


2 10 


2 04 


I 58 


I 53 


I 47 




50 


I 23 


I 21 


I 17 


I 14 


I 11 


I 08 


I 05 


I 02 


59 


56 


54 


50 


12 

1 


OO 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


12 00 



In ^'orth latitude, when the star is risinjg^ or East of the meridian, the tabulated azimuths are reckoned from North to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from North to West. 

In South latitude, when the star is risiufi^ or East of the meridian, the tabulated azimuths are reckoned from South to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from South to West. 

When the latitude and declination are of different name, the tables are to lie entered with the supplement of the hour angle and the 
supplement of the tabulated azimuth is to be taken for the required true bearing. 
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AZIMUTH OR TRUE BEARING. 



LATITUDE 6<>. 



DECLINATION— SAME NAME AS— LATITUDE. 



I.AT1TUDE S°. 



Hour Anffle. 24< 



li. 
O 



6 



9 



lO 



11 



12 



111. 
OO 
lO 
20 
30 
40 
SO 

OO 
10 
20 
30 
40 
50 

OO 
lO 
20 
30 
40 
50 

OO 
lO 
20 
30 
40 
60 

OO 
lO 
20 
30 
40 
60 

OO 
lO 
20 
30 
40 
50 

OO 
10 
20 
30 
40 
50 

OO 
lO 
20 
30 
40 
50 

OO 
10 
20 
30 
40 
50 

OO 
lO 
20 
30 
40 
60 

OO 
10 
20 
30 
40 
50 

OO 
lO 
20 
30 
40 
50 
OO 



51 
49 
4' 



33 
M 
05 



46 06 

43 56 
41 34 
38 5S 
36 08 
33 04 
29 44 

26 08 
22 16 
18 10 

13 51 
9 20 

4 42 
o 00 



25° 26° ' 270 , 28< 



29<> I 30° 31° 32<* 



o 00 

6 59 

13 44 

20 05 

25 54 
31 07 

35 45 
39 50 
43 24 
46 31 
49 13 
51 35 

53 37 
55 26 

57 01 

58 24 

59 37 

60 41 

61 38 

62 27 

63 10 

6348 

64 20 

64 48 

65 13 
65 34 

65 50 

66 03 
66 14 
66 22 

66 28 
66 29 
66 30 
66 27 
66 22 
66 15 

66 04 
65 53 
6538 
65 21 
65 02 

64 39 

64 15 
63 47 
63 16 ' 
62 42 
62 04 
61 24 

60 39 

59 49 
5856 
57 58 
56^ 
55 44 

54 28 
53 Q4 



00 
35 



13 00 
19 04 

24 38 
29 42 

34 14 
38 15 
41 47 
44 53 
47 38 
50 00 



°! 



52 06 

53 57 

55 34 ' 

56 59 I 

58 15 

59 21 

60 19 

61 II 

61 56 

62 35 

63 10 

63 39 

64 04 
64 26 

64 44 

64 58 

65 10 

65 19 

65 25 

65 27 

65 28 

65 26 

65 22 

65 15 

65 05 
64 53 
<>4 39 
64 21 
64 02 

63 39 

63 15 
62 46 

62 15 

61 41 

61 03 

60 21 

59 
58 

57 52 
56 53 
55 48 
5438 

53 20 
51 57 
50 25 
48 45 
4656 
44 58 

42 48 
40 26 
37 52 
35 05 
32 03 
28 47 

25 16 
21 29 

17 31 

13 19 

8 59 

4 31 

o 00 



o 00 

6 15 
12 19 
18 06 
23 28 
28 23 

32 48 
36 45 
40 15 
43 21 

46 05 

48 30 

50 37 

52 30 

54 09 

55 37 

56 54 

58 02 

59 03 

59 56 

60 43 

61 23 

61 59 

62 30 

62 57 

63 20 
63 39 

63 55 

64 07 
64 16 

64 22 
64 26 
64 27 
64 26 
64 21 
64 14 

64 05 
63 53 

63 39 
63 22 
63 02 
62 40 

62 15 
61 46 
61 14 
60 40 
60 02 
59 20 

58 34 

57 44 
56 49 
55 49 
54 44 

53 33 

52 15 

50 51 

49 »9 

47 39 
45 49 
43 51 





/ 
00 
5 55 



II 42 

17 13 

22 23 
27 07 

31 26 



3> 
3^ 



19 
47 



41 51 
44 36 

47 01 

49 10 

51 03 

52 44 

54 14 

55 34 

56 43 

57 46 

58 40 

59 28 

60 II 

60 49 

61 22 

61 48 

62 13 
62 34 

62 49 

63 03 
63 13 

63 20 
63 24 
63 26 

63 25 
63 20 

63 14 

63 05 
62 53 
62 39 
62 22 
62 03 
61 40 

61 14 
60 46 
60 14 
59 38 
59 01 
58 18 

57 32 
56 41 
55 46 
54 46 

53 40 
52 27 

51 10 
49 45 

48 13 
46 33 
44 44 

42 45 



41 42 


40 37 


39 35 


39 21 


38 17 


37 15 


36 49 


35 47 


34 47 


34 03 


33 03 
30 oS 


32 06 


31 «4 


29 13 


27 52 


26 59 


26 08 


24 25 
20 46 


23 37 


22 52 


20 03 


19 24 


16 54 


16 18 


15 45 
II 58 


12 51 


12 23 


8 40 


8 20 


8 03 


4 21 


4 12 


4 02 


00 


00 


00 



O f 

o 00 

5 37 
II 08 
16 25 
21 22 

25 57 

30 09 

33 57 
37 22 

40 26 i 

43 o^) 
45 35 

47 45 

49 39 , 

51 22 ! 

52 53 

54 15 

55 26 

56 29 

57 26 

58 16 

59 00 

59 38 

60 12 

60 41 

61 07 
61 27 
61 45 

61 59 

62 10 

62 17 
62 22 
62 25 
62 24 
62 21 
62 15 

62 05 

61 53 
61 40 
61 23 
61 03 
60 40 

60 15 
59 4<> 
59 M 
5838 
57 59 
57 17 

56 30 
5538 
54 43 

53 43 
52 37 
51 24 

50 06 

48 41 
47 08 
45 29 
43 40 

41 42 



o 00 

5 22 

10 36 

15 40 
20 25 

24 52 

2857 
32 40 
36 01 
39 03 
41 46 
44 12 

46 22 
48 18 

50 02 

51 34 

52 57 
54 10 



5* 
5* 



15 
12 



57 04 

57 50 
5829 

59 04 

59 35 

60 CX) 
60 22 
60 41 

60 56 

61 07 

61 16 
(Si 22 
61 23 
61 24 
61 20 
61 14 

61 06 
60 55 
60 40 
60 23 
60 02 

59 41 

59 15 
5846 

58 14 
57 38 
56 59 
56 16 

55 29 
54 37 
53 41 
52 40 



38 33 
3348  



31 10 
28 20 
25 20 

22 oS 
1845 
15 14 
II 33 
7 46 

3 53 
o 00 



o 00 

5 07 
10 &7 

14 57 
19 32 
23 50 

27 48 

31 26 

34 45 

37 44 
40 26 

42 50 

45 01 
4658 

48 42 

50 16 

51 40 

52 54 

54 01 

55 00 

55 53 

56 39 

57 50 

57 57 

58 27 
58 
59 

59 36 

59 53 

60 05 

60 14 

60 20 

(x> 23 

60 23 

60 20 

60 15 

60 06 
59 55 

59 41 
59 24 
59 04 
58 41 

58 15 
57 4^ 
57 13 
5638 
5558 
55 16 

54 27 

53 36 
52 40 
51 38 



37 33 
35 17 
32 52 
30 17 

27 31 
24 33 

21 26 
18 10 
14 44 

II 10 
7 30 
3 46 
o 00 



51 34 


50 32 


50 21 


49 19 


49 02 


48 00 


47 37 


46 35 


46 05 


45 03 


44 25 


43 23 


42 37 


41 35 


4039 


39 39 



o 
4 
9 



00 

52 

40 



14 18 

1843 
22 52 

26 43 
30 15 
33 30 
36 27 

39 08 
41 32 

43 43 
45 39 

47 24 

48 59 

50 24 

51 39 

52 47 
5348 

54 41 

55 30 

56 II 

56 49 

57 20 
5748 

58 13 

58 32 
5849 

59 02 



59 06 
5855 
5841 
58 24 
58 04 
57 41 

57 16 
56 46 
56 14 
55 37 
54 58 
54 15 

53 26 
52 34 
51 38 
50 36 
4Q 29 
48 16 

46 57 
45 33 
44 01 
42 22 

40 34 
3838 

36 34 
34 20 
31 57 
29 24 
26 41 
23 48 

20 45 
17 34 
14 14 
10 48 

7 14 
338 
o 00 



o / 

o 00 

4 39 

9 15 

13 42 

17 56 

21 56 

25 40 
29 08 

32 19 

35 14 

37 53 
40 16 

42 26 

44 23 

46 09 

47 44 

49 10 

50 26 

51 35 

52 37 

53 31 

54 20 

55 03 

55 41 

56 14 
5^ 43 

57 07 
57 29 

57 4<J 

58 00 



59. II 


5809 


59 18 


58 16 


59 21 


58 20 


59 21 


58 21 


59 19 


58 19 


59 14 


58 14 



56 16 

55 46 
55 13 

54 38 
5358 
53 14 

52 26 
51 34 
50 37 

49 35 

48 28 

47 15 

45 57 
44 32 
43 
41 
39 35 
37 40 

35 37 
33 25 
3' 03 
28 34 

25 54 
23 P5 

20 07 
17 00 

13 46 

10 26 

7 00 

3 30 
o 00 



GO 
21 



33° 34< 



35° Hour Ancle. 



f I 



o 00 

4 28 

851 
13 06 
17 12 
21 04 

24 42 

28 05 

31 II 

34 03 
36 40 

39 o» 

41 II 

43 06 

44 54 

46 30 

47 56 

49 «3 

50 23 

51 25 

52 21 

53 II 

53 56 ' 

54 34 

5508 
5538 
56 03 
56 25 
56 43 

56 57 

57 08 
57 15 
57 N 
57 20 
57 19 
57 14 



00 


00 


4 16 
8 28 


4 05 
8 07 


12 34 


12 03 


16 30 
20 14 


15 50 
19 28 


23 46 


22 53 


27 03 


26 05 



5806 


57 06 


57 55 


5655 


57 41 


56 4^ 


57 24 


56 25 


57 05 


56 05 



56 41 55 43 



55 17 
54 47 
54 15 
5338 
52 59 
52 ^4 

51 26 
50 34 
49 37 
48 34 
47 28 
46 15 



34 42 
32 31 
30 13 

27 45 
2508 
22 24 

19 29 
16 29 
13 20 
10 05 
647 

3 24 
o 00 



30 05 

32 55 ; 
35 29 , 
37 50 ' 

3958 
41 55 
43 41 

45 16 

46 44 

48 02 

49 " 

50 15 

51 12 

52 02 
52 47 I 



33 47 
31 39 
29 22 
2658 
24 24 
21 43 

»8 54 
15 57 
12 54 
t) 46 
633 
3 17 
o 00 



54 


1 
02 


54 33 


54 


59 


55 


20 


55 39 


55 54 


56 


05 


56 


13 


56 


18 


56 


10 


56 


18 



56 13 
56 05 

55 55 
55 42 
55 25 
55 06 
54 43 

54 17 
5348 
53 15 
52 38 
51 yj 
51 15 

50 26 

49 34 

48 37 

47 34 
46 27 

45 15 



4456 


43 56 


43 32 


42 32 


40 01 


41 02 


40 22 


3Q 24 


3836 


37 39 


36 43 


35 47 



29 04 
31 48 

34 21 
36 40 

3848 

40 43 
42 30 

44 06 

45 32 
4t» 51 

48 02 

49 06 

50 03 

50 55 

51 40 

52 21 

52 57 

53 27 

53 54 

54 17 
54 36 

54 52 

55 03 
55 12 
55 17 
55 19 
55 17 
55 13 

55 05 
54 56 
54 42 
54 26 
54 06 
53 43 

53 18 
52 48 
52 15 
51 38 
50 59 
50 15 

49 26 
4833 
47 36 

46 35 
45 28 
44 15 

42 57 

41 33 
40 04 

38 27 

36 43 

34 52 

32 54 

30 47 

2833 
26 II 

23 41 
21 03 

18 18 

15 27 

12 30 

9 27 

6 21 

3 10 
o 00 



O 



6 



9 



10 



11 



12 



in. 
00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
60 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 
00 



In North latltade, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from North to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from North to West. 

In South latitude, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from South to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from South to West. 

When the latitude and derllnatlOB are of different name, the tables are to be entered with the supplement of t e hour angle and the 
supplement of the tabulated azimuth is to be taken for the required true bearing. 



26 



AZIMUTH OR TRUE BEARING. 



LATITVDB 50, 



DBCI^INATION— SAMS NAME AS— I^TITUDB. 



LATITUDK 50. 



Hoar Ancle* 



O 



6 



» 



10 



11 



12 



in. 
00 
10 
90 
80 
40 
60 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
30 
40 
SO 

00 
10 
SO 
30 
40 
50 

00 
10 
20 
30 
40 
60 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 
00 



30O 



o 

3 

7 



00 

55 
47 



" 34 
15 14 
1843 



22 02 

25 09 

28 03 

30 45 
33 15 
35 32 

3738 

39 34 

41 19 

42 55 

44 25 

45 41 

46 53 
4758 
4856 

49 47 

50 34 

51 15 

51 51 

52 23 

52 51 

53 14 
53 34 

53 49 

54 01 
54 10 
54 16 
54 18 
54 17 
54 13 

54 07 
53 57 
53 43 
53 27 
53 07 
52 44 

52 18 
51 49 
51 »6 
50 40 
50 00 
49 16 

48 28 

47 35 
4638 

45 36 
44 29 

43 18 

42 00 

40 36 
39 07 

37 3» 
35 49 
33 59 

32 02 

29 57 
27 46 
25 27 

23 00 
20 26 

17 46 

M 59 
12 06 

9 
6 

3 
o 



I 



05 
00 



87° 



o 

3 
7 



00 
46 

29 



II 07 

14 39 
18 01 



21 13 

24 15 
27 05 

29 45 
32 II 
34 26 

36 32 
38 26 

40 II 

41 46 

43 14 

44 33 

45 44 

46 50 

47 48 

48 41 

49 28 

50 09 

50 46 

51 19 

51 46 

52 II 
52 31 

52 47 

53 00 
5308 

15 
18 

17 
14 



53 
53 
53 
53 



53 06 
52 56 
52 44 
52 



52 

51 45 

5J 19 
50 51 
50 17 
49 42 
49 01 
48 17 



41 02 

39 39 
38 II 

36 36 
34 54 
33 06 

31 II 
29 09 

26 59 

24 43 
22 20 

19 50 

17 13 
14 31 
" 43 
8 52 
5 57 
2 59 
o 00 



47 29 


4636 


45 40 


4438 


43 3» 


42 20 



330 


390 


400 


/ 


/ 


1 


00 


00 


oo 


336 


3 29 


3 20 
6 38 


7 " 


655 


10 41 


10 16 


9 53 


14 05 


13 33 
16 42 


13 02 
16 05 


17 20 


20 27 


19 43 


19 00 


23 24 
26 10 


22 34 


21 47 


25 16 


24 24 
26 52 


2845 


2748 


31 09 


30 09 


29 11 


33 22 


32 21 


31 20 


35 26 


34 22 


33 20 


37 20 


36 14 


35 II 


39 04 


37 57 


36 52 


40 39 


39 32 


38 27 


42 06 


40 59 


39 53 


43 25 


42 18 


41 12 


44 37 


43 30 


42 24 


45 42 

46 41 


44 36. 


43 30 


45 35 


44 29 


47 34 

48 22 


46 29 

47 16 


45 23 

46 II 


49 04 


47 59 


4654 


4941 


4837 


47 33 
4807 


50 14 


49 II 


5043 


49 39 


4836 


51 07 
51 28 


50 04 


49 02 


50 25 


49 23 


51 45 


5^ 43 

en eft 


49 40 



52 08 
52 14 
52 17 
52 17 
52 13 

52 07 

51 57 
51 43 
51 28 
51 08 
50 46 



50 


20 


49 51 


49 


18 


48 


41 


48 


02 


47 


18 



51 06 

51 12 

51 16 

51 16 

51 13 

51 06 

'50 57 
50 44 
50 29 
50 09 
49 47 



4620 
45 38 
44 40 
43 39 
42 33 
41 22 

40 06 

3843 
37 16 
35 41 
34 01 
32 14 

30 22 
28 21 
26 15 
24 01 
21 40 

19 15 

16 42 
14 04 
II 22 

835 
5 45 
2 53 
o 00 



48 

47 43 

47 04 
46 19 

45 31 
44 39 
43 43 
42 43 
41 36 
40 25 

39 10 
3748 
36 21 
34 48 
33 09 
31 24 

29 32 

27 34 

25 31 
23 20 

21 03 

18 40 

16 II 

1338 

II 00 

8 19 



5 

2 

o 



35 

47 
00 




5005 

50 12 

50 15 
50 16 



48 23 
47 54 
47 21 
46 45 
46 05 
45 22 

44 34 
43 42 
42 46 

41 45 
40 40 

39 29 

38 14 
3653 



35 28 , 
33 56 
32 18 
30 35 i 

2845 j 
26 50 I 

24 47 ' 
22 40 I 
20 26 I 

18 07 ! 

15 43 
13 14 
10 40 

8 04 
5 24 
2 43 
o 00 



32 19 

34 10 

35 49 
37 23 
3849 

40 07 

41 19 

42 24 

43 24 

44 18 

45 07 

45 50 

46 28 

47 03 
47 33 

47 58 

48 20 

4838 

48 52 

49 03 
49 II 
49 14 
49 15 



ig 



31 
33 
34 47 

36 20 

37 45 
39 03 



I 



50 12 


49 12 


50 06 


45 06 


4958 : 


4857 


49 45 1 


4845 


49 29 


48 30 


49 II 


48 II 


4848 


4748 



47 23 ' 

46 54  
46 22 

45 46 I 
45 06 I 
44 23 ' 



46 25 
45 56 
45 24 
44 48 
44 09 
43 25 



17 02 

19 35 
21 59 

20 20 
28 27 

30 23 

32 08 

33 46 

35 19 

36 42 
38 00 



40 14 


39 II 


41 20 


40 17 


42 20 


41 16 


43 14 


42 10 


44 02 


42 59 


44 47 


43 43 


45 25 


44 22 


46 00 


44 57 


46 30 


45 28 


4656 


45 54 

46 15 


47 18 


47 36 


46 35 


47 51 

48 02 


46 49 


47 00 


4809 


4708 


48 14 


47 13 


48 15 


47 14 


48 13 


47 12 


4807 


47 07 
4658 


47 57 


47 45 


46 47 


47 30 


46 32 


47 12 


46 13 


46 50 


45 51 



45 26 
44 57 
44 25 
43 50 

43 II 
42 28 



4336 


42 38 


41 41 


tl^ 


41 47 


40 50 


40 52 


39 55 


4048 


^5" 


3856 


39 43 


3848 


37 53 


38 34 


37 39 


36 44 


37 19 


36 25 


35 31 


36 00 


35 06 


34 14 


34 34 


33 42 


32 51 


33 04 


32 13 
3038 


31 23 


31 27 


29 49 
28 II 


29 46 


28 58 


27 59 


27 13 


26 39 


26 05 


25 22 


"4 39 


24 06 


23 25 


22 45 


22 01 


21 23 


20 46 


19 51 


19 15 


18 41 


17 34 


17 03 


1633 


15 14 


14 47 


14 20 


12 50 


12 26 


12 03 


10 21 


10 01 


9 43 


748 


7 34 


7 20 


5 14 


5 04 


4 54 


2 37 


2 32 


2 28 


00 


00 


00 



16 25 

1854 

21 14 
23 28 

as 35 
27 33 

29 26 

31 10 

32 47 

34 17 

35 41 
3658 

3808 

39 14 

40 13 

41 06 

41 56 

42 40 

43 19 

43 54 

44 25 

44 51 

45 14 
45 32 

45 48 

45 59 

46 07 

46 12 

13 
12 



46 
46 



9 
7 

4 

2 

o 



450 460 



46 06 
4558 
45 46 
45 32 
45 13 
44 51 

44 27 
43 59 
43 27 
42 52 
42 13 
41 31 

40 44 

39 53 
38 59 
38 01 
3658 
35 50 I 

34 38 ; 
33 21 ' 
32 00 , 

30 33 1 
29 01 , 
27 26 

25 44 
23 57 
22 06 

20 10 
18 08 , 
16 03 

13 54 
II 41 



25 

05 

45 

23 
00 



28 31 

30 13 

31 49 

33 17 

34 40 

35 56 

37 07 

38 II 

39 10 

40 05 

40 53 

41 37 

42 17 

42 51 

43 23 

43 50 

44 II 
44 31 

44 47 

44 58 

45 07 
45 12 
45 13 
45 12 

45 07 
44 58 
44 47 
44 32 
44 15 
43 53 

43 29 
43 01 
42 29 

41 55 
41 16 

40 34 

39 48 
3858 
38 04 
37 06 
3^ 03 
34 57 

33 46 

32 30 I 
31 u ' 

29 45 
28 15 
26 40 



25 00 
23 16 
21 28 

19 35 
17 37 
15 35 

13 29 
II 

9 
6 

4 

a 
o 



52 

36 

19 
00 



6 

4 

2 
o 



40 

28 

14 
00 



f ! 



o 00 

2 38 

5 16 

7 52 

10 25 



*0 "«« 

IS 51 
18 13 


15 17 


19 48 


20 31 


22 41 


21 56 


24 44 


23 56 


26 40 


25 49 



27 37 

29 17 

30 51 

32 19 

33 40 
3456 

36 05 

37 10 

38 08 

39 03 

39 51 

40 35 

41 14 

41 50 

42 21 

42 48 

43 10 
43 30 

43 45 

43 57 

44 06 
44 II 
44 13 
44 II 

44 07 
43 59 
43 48 
43 32 
43 15 
42 54 

42 30 
42 02 

41 31 
40 57 
40 18 

39 37 

38 51 
38 02 

37 09 
36 II 
35 10 

34 04 

32 53 

31 39 
30 21 

28 57 
27 29 

35 56 

24 19 
22 37 
20 50 

1859 
17 04 
15 06 

13 04 

10 58 

8 50 



47° I Hour Ancle. 



o 

2 

5 

7 



00 
33 
05 
34 



10 02 
12 25 

14 44 
16 50 
19 08 
21 II 

23 08 

24 59 

26 45 
23 22 

29 55 

31 22 

32 42 

33 56 

35 06 

36 10 

37 07 

38 01 

38 49 

39 33 

40 IS 

40 48 

41 19 

41 4<> 

42 OQ 
42 28 

42 44 

42 56 

43 05 
43 10 
43 
43 



la 

II 



43 07 
42 59 
42 49 
42 34 
42 16 

41 55 

41 32 
41 05 
40 33 
40 00 

39 22 

41 



$ 



37 55 
37 07 
36 13 
35 18 
34 17 
33 12 



32 02 

30 49 
2Q 32 
28 lO 
26 43 
25 12 



23 37 
21 58 
20 14 
18 26 
16 34 
1438 

12 40 
10 38 

8 33 
6 27 



4 

2 
o 



19 
10 

00 



O 



2 



3 



6 



9 



10 



11 



12 



00 
10 
20 
SO 
40 
50 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
SO 

40 I 
50 I 

00 ! 

10 

20 

30 

40 

50 

00 
10 
20 
so 
40 

50 

00 
10 

20 
SO 
40 
50 
00 



In North latltade, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from North to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from North to West. 

In Sovth latitude, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from South to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from South to West. 

When the latitude and derllnatlon are of different name, the tables are to be entered with the supplement of the hour angle and the 
^-upplement of the tabulated azimuth is to be taken for the required true bearing. 
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AZIMUTH OR TRUE BEARING. 



LATITVBB 5°. 



DBCUNATION-^AMH NAME AS-I«ATITUDE. 



LATITVDB 6o* 



Hour Anfl^le* 



48< 



O 



8 



6 



9 



lO 



11 



12 



OO 
lO 

%o 

SO 
40 
60 

OO 
lO 
SO 
80 
40 
50 

OO 
lO 
20 
SO 
40 
50 

OO 
lO 
20 
SO 
40 
60 

OO 
lO 
20 
SO 
40 
60 

OO 
lO 

%o 

SO 
40 
60 

OO 
lO 
30 
SO 
40 
SO 

OO 
lO 
20 
SO 
40 
60 

OO 
lO 
20 
SO 
40 
60 

OO 
lO 
20 
SO 
40 
60 

OO 
10 
20 
SO 
40 
60 

OO 
lO 
20 
SO 
40 
60 
OO 



o / 

O OO 
2 27 

?S 

9 40 

11 58 

14^12 

16 23 
x8 ^ 
^ 27 
22 22 

24 10 

25 53 

S29 
59 

30 24 

31 44 
3257 

34 o< 
3508 
3607 
37 00 

37 48 

38 32 

39 II 
3946 

40 17 

40 44 

41 07 
41 27 

41 43 

41 55 

42 04 

42 10 
42 12 
42 II 

42 07 
42 00 

41 49 
41 35 
41 17 

40 57 

40 33 
40 06 

39 36 
39 02 
3825 

37 44 

36 59 

36 II 

35 19 
34 23 
33 23 

32 20 

31 II 
2959 
2843 
27 23 

2559 
24 30 

22 56 

21 10 
1938 

17 53 
16 03 
14 12 

12 16 
10 18 

6 15 
4 10 
2 05 
o 00 



490 



o 

2 

4 

7 
9 



00 
21 

43 
02 

18 



II 32 

13 42 
15 47 
17 49 
19 45 
21 36 
23 22 

2503 

^37 

28 06 

29 29 

30 47 

31 59 

33 06 
34 



35 

35 59 

36 47 

37 30 

3809 

38 44 

39 16 

39 42 

40 06 
40 25 

40 42 

40 54 

41 03 
41 09 
41 II 
41 II 

41 07 
41 00 
40 49 
40 36 
40 18 
3958 



39 



3838 
3805 
37 28 
36 47 



36 03 
35 17 
34 25 

33 30 
32 31 
31 28 



30 


21 


29 


II 


27 


56 


26 


37 


25 


14 


23 47 


22 


16 


20 


41 


19 


02 


17 


20 


15 34 


13 45 



II 53 

9 59 
8 02 
6 03 

4 03 
2 01 

o 00 



6O0 



O f 

o 00 

2 17 

8 
II 07 

13 12 

15 14 
17 12 

19 04 

20 53 
22 36 

24 13 

25 46 

27 13 

28 3* 

29 50 

31 02 

32 08 

33 10 

34 07 
3458 

35 46 

36 29 



3708 

37 43 

38 14 
3841 
390s 

39 25 

39 40 

39 54 

40 02 
40 08 
40 10 
40 10 

40 07 
40 00 
39 50 
39 36 
39 19 
3859 

3836 
38 10 
37 41 
37 07 
36 31 
35 52 

3508 
34 21 
33 31 
32 36 
31 38 
30 37 

2Q 31 
28 22 
27 09 
25 51 
24 30 
23 05 

21 36 
20 03 
18 27 
16 48 

15 05 
13 19 



II 
9 
7 
5 
3 
I 
o 



30 
40 
46 

51 



00 



6I0 



620 ! 68° 



o ' 
o 00 

2 II 
21 

30 
838 

10 42 



I 



12 44 

14 42 

1635 
18 24 

20 10 

21 49 

23 25 

24 55 

26 20 
40 



55 

30 05 

31 10 

32 II 

33 07 

33 59 

34 46 

3528 

36 07 

36 42 

37 13 

37 40 

38 03 
38 23 

38 40 
3852 
3901 

39 07 
39 10 
39 10 

39 07 

38 59 

3849 
^836 

38 20 

38 01 

37 37 
37 12 
36 43 
36 10 

35 34 
34 55 

34 12 
33 26 
32 3^ 

31 43 
30 46 
2946 

28 42 

27 33 
26 22 
25 06 

23 46 
22 24 

20 57 
19 27 

17 54 
16 16 

14 36 
12 54 

II 06 
9 20 ' 

7 31 

539 I 
3 48 

I 54 
o 00 I 



o 
o 

2 

i 

8 
10 



00 
06 

12 
16 

II 



12 16 

14 09 

15 59 

17 45 

19 28 

21 05 

22 38 

24 06 

25 29 
2647 

28 01 

29 10 

30 13 

31 13 

32 09 

32 59 

33 47 

34 29 

35 07 

35 41 
316 12 

36 39 

37 02 
37 22 

37 38 

37 51 

38 01 
3807 
38 10 
3809 

3807 

37 59 
37 50 
37 37 
37 21 
37 02 

36 39 
36 14 
35 46 
35 13 
34 39 
33 59 

33 17 
32 32 
31 44 
30 51 
55 
55 

27 52 

26 46 

25 35 
24 22 

23 05 
21 43 

20 19 

18 51 
17 20 

15 46 
14 09 
12 29 

1047 
9 02 



7 
5 
3 
I 

o 



17 

29 
40 

50 
00 



O f 

o 00 
2 01 
4 02 
6 01 

8 00 

9 55 

II 48 
13 39 
15 25 

17 08 

18 46 

20 21 

21 51 

23 17 

24 38 

25 55 

27 07 

28 14 

29 17 

30 16 

31 II 

32 01 

32 47 

33 29 

34 07 

34 41 

35 II 

35 38 

36 01 
36 21 

3637 

36 51 

37 00 
37 06 
37 10 
37 09 

37 07 
37 00 
36 50 
3638 
36 22 
36 03 

35 42 
35 16 
34 48 
34 17 
33 42 
33 04 



640 


/ 


on 
156 

7 41 
9 33 


II 23 

13 (« 

14 52 
16 31 
18 07 

1939 


21 06 


22 29 

23 49 
2503 

26 14 

27 20 1 



32 
31 



22 

38 



30 50 

29 59 
29 04 

28 06 

27 04 
25 59 
24 51 I 
23 38 I 
22 22 i 
21 03 I 

IQ 40 

18 15 
1647 
15 16 
13 42 
12 04 

10 26 
8 44 
7 03 
5 17 
3 32 
I 46 
o 00 



28 22 

29 20 

30 13 

31 02 

31 48 

32 30 

33 07 

33 41 

34 12 
3*38 

35 01 
35 21 

35 37 
3550 

36 00 
3606 
36 09 
36 09 

36 07 
36 00 
35 51 
35 38 
35 24 
3505 

34 44 
34 19 
33 51 
33 21 
32 46 
32 09 

31 28 

30 
29 
29 oS 
28 13 
27 17 

26 16 
25 12 

24 06 

22 55 

21 41 
20 25 

19 04 

17 41 
16 15 

14 46 

13 15 
II 41 

10 05 

8 2^ 



6 

5 
3 
I 



48 
07 
26 

43 



o 00 



66° 



o 00 



53 
44 
35 
24 
12 



10 57 
12 39 
14 19 

P 

1857 

20 21 

21 43 
23 00 

a4 13 

25 22 

26 26 

27 27 

28 3A 

29 16 

30 05 

30 50 

31 31 

32 08 

32 41 

33 II 

33 38 

34 01 
34 20 

3436 
34 49 

34 59 
3505 

35 09 
35 09 

35 06 
3501 
34 51 
34 40 
34 24 
34 07 

33 45 
33 21 
32 54 
32 23 
31 51 
31 14 



30 34 
29 52 
29 05 
28 16 
27 23 
26 28 



660 57 



25 28 
24 26 
23 21 
22 12 
21 00 

1945 ' 

18 27 
17 06 I 

15 44 ! 
14 17 . 

12 48 
II 17 ' 



44 
10 

34 
56 
19 
39 
00 



580 



00 
48 
36 
21 

^*7 
51 



10 32 

12 10 

13 46 

15 20 

16 50 
18 15 

1938 
20 56 

22 12 

23 23 

24 30 

25 33 

26 32 

27 28 

28 19 

29 08 

29 52 

30 32 

31 08 

31 41 

32 II 

32 37 

33 00 
33 19 

33 36 
33 



33 
34 
34 
34 09 

34 06 
34 00 
33 52 
33 40 
33 25 
33 07 

32 47 
32 24 
31 57 
31 27 
30 54 
30 19 

20 40 
2858 
28 12 
27 24 
26 33 
25 39 

24 40 
23 40 
22 36 

21 29 
20 20 
19 07 

17 51 
16 33 

15 12 

13 49 
12 23 

10 54 



9 
7 
6 

4 
3 
I 
o 



25 

53 
21 
46 
II 

36 
00 



12 



40 
29 



16 
00 
1441 
13 21 
II 57 
10 32 



05 
37 
07 
37 
04 

33 
00 



o / 

00 

1 44 
3 27 

5 09 

6 51 
830 

10 07 

11 43 

13 15 

14 46 

16 13 

17 35 

1855 

20 12 

21 25 

22 35 

23 40 

24 41 

25 39 

26 34 

27 24 

28 II 

28 55 

29 34 

30 10 

30 43 

31 12 

31 37 

32 01 

32 19 

32 35 
3248 
3258 

33 04 
33 08 
33 09 

33 06 
33 01 
32 53 
32 42 
32 27 
32 10 

31 50 
31 27 
31 00 
30 31 
29 59 
29 25 

28 46 
28 06 
27 22 
26 34 
25 44 
24 51 

23 55 
22 55 

21 
20 



o ' 

00 

1 39 
3 18 

J 5^ 
6 35 

8 09 

9 43 

11 16 

12 44 
14 12 



18 13 

19 28 

20 38 

21 46 

22 49 

23 50 

24 46 
40 
29 

27 14 

S57 
36 

29 II 

2943 

30 12 

30 37 

31 00 
31 19 

31 35 
31 48 

31 57 

32 04 
32 08 
32 08 

32 06 
32 01 
31 53 
31 42 
31 28 
31 II 

30 51 
30 29 
30 02 

29 35 
29 04 

28 29 

27 52 
27 12 
26 29 

25 43 
2454 
24 02 

23 07 
22 10 
21 09 

20 07 
19 00 
17 52 

16 40 
15 26 
14 II 
12 52 
II 32 
10 II 

8 46 
7 20 

5 54 
4 26 

2 59 
I 29 
o 00 



60° Hour Ancle. 



00 

1 35 

3 II 

4 45 

6 i8 

7 50 

9 20 
10 48 
12 
13 

1459 

16 17 

17 33 

18 44 

19 53 

20 58 
22 00 

22 59 

23 54 

24 45 
34 
18 

27 00 
2738 



S 



28 12 

28 44 

29 

29 
30 00 

30 19 

30 34 
3047 
3057 
31 



31 
31 08 

31 06 
31 01 
30 53 
30 43 
30 29 

30 13 

29 53 
29 31 



28 
27 35 

26 59 
26 20 

2538 
24 53 
24 05 
23 15 

22 21 

21 

20 

19 25 
18 21 

17 15 

16 05 
14 54 
13 41 
12 25 
II 07 
948 



8 27 


705 


5 41 


4 16 


2 52 


1 26 


00 



b. 
O 



2 



8 



6 



9 



10 



11 



12 



00 
10 
20 
80 
40 
60 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
60 
00 



In North Ittltade, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from North to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from North to West. 

In South latltade, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from South to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from South to West. 

When the latitude and declination are of different name, the tables are to be entered with the supplement of the hour angle and the 
supplement of the tabulated azimuth is to be taken for the required true bearing. 
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AZIMUTH OR TRUE BEARING. 





liATlTUDK 5 


0. 




DECI^INATION— SAME NAME AS—I^ATITUDE. 




IiATITVDB 5°. 


Hour Angle. 


60° 


610 


OSo 


63° ' 


64° 


65° 


ee*^ 


67° 


680 


6»o 


700 


Mour Ansle. 


li. 


in. 


O 1 


t 


/ 


t 


/ 


1 


f 


/ 


/ 


' 


f 


li« m. 





OO 


O OO 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 




lO 


I 32 


I 28 


I 24 


I 20 


I 17 


1 »3 


I 09 


I 07 


I 03 


I 00 


57 


10 




20 


3 03 


2 55 


2 48 


2 40 


2 33 


2 25 


2 19 


2 12 


2 06 


25! 


I 53 


SO 




30 


4 34 


4 22 


4 11 


4 00 


3 49 


3 39 


3 28 


3 19 


308 


2 50 


30 




40 


6 03 


548 


5 33 


5 19 


5 04 


4 50 


437 


4 24 


4 10 


35« 


3 45 


40 




50 


7ii 


7 12 


6 54 


636 


6 18 


6 01 


545 


528 


5 12 


456 


4 40 


50 


1 


OO 


857 


8 36 


8 13 


7 52 


7 32 


7 11 

8 20 


651 


632 


6 12 


5 53 


l^ 


1 00 




lO 


10 22 


9 57 


9 32 


9 08 


844 


7 57 


7 35 


I " 


6 50 


10 




20 


11 45 


II 17 


10 49 


10 21 


9 54 


9 27 


9 01 


835 


8 10 


7 45 
839 


7 21 


SO 




30 


13 06 


12 34 


12 03 


II 32 


II 02 


10 33 


lb 04 


9 35 


9 07 


8 12 


30 




40 


14 24 


13 49 


13 15 


12 42 


12 09 


II 37 


II 05 


10 33 


10 02 


9 32 


9 02 


40 




60 


15 39 


15 02 


14 25 


1348 


13 13 


12 39 


12 04 


u 31 


10 57 


10 23 


9 51 


50 


*Z 


OO 


16 52 


16 12 


15 33 


14 54 


14 15 


13 38 


13 02 


12 25 


II 49 


II 13 


10 38 


s 00 




lO 


iS 01 


17 18 


16 37 


1556 


15 16 

16 13 


14 36 


13 56 


13 18 


12 39 


12 02 


II 24 


10 




20 


19 07 


18 23 


17 39 


1656 


15 3t 


H 50 


14 OQ 


13 29 


12 48 


12 09 


SO 




30 


20 II 


19 24 


18 39 


17 53 


17 09 


16 25 


15 41 


14 58 


14 16 


13 33 


12 51 


30 




40 


21 II 


20 23 


19 35 


18 48 


18 01 


17 16 


16 30 


1545 


15 00 


14 16 


13 32 


40 




50 


22 08 


21 18 


20 29 


19 39 


18 52 


18 03 


17 16 


16 29 


15 42 


14 56 


14 II 


50 


3 


OO 


23 01 


22 10 


21 19 


20 29 


19 39 


18 50 


. 18 00 


17 12 


16 23 


15 35 

16 12 


14 48 


3 00 




10 


23 52 


22 59 


22 07 


21 15 


20 23 


19 32 


18 42 


17 52 


17 02 


15 24 


10 




20 


24 39 


23 45 


22 52 


21 58 


21 05 


20 13 


19 21 


18 30 


17 38 


16 47 


15 57 


SO 




30 


25 23 


24 28 


23 32 


22 38 


21 44 


20 51 


1958 


19 05 


18 12 


17 20 


16 28 


30 




40 


26 03 


25 07 


24 12 


23 16 


22 2i 


21 27 


20 32 


19 38 


18 44 


17 50 


16 57 


40 




50 


26 41 


25 44 


24 47 


23 50 


22 55 


21 59 


21 03 


20 09 


19 13 


18 18 


17 25 


50 


4 


OO 


27 14 


26 17 


25 19 


24 22 


23 26 


22 28 


21 32 


20 36 


19 41 


18 44 


17 50 


4 00 




lO 


27 46 


26 48 


25 49 


24 51 


23 54 


22 56 


21 59 


21 02 


20 05 


19 09 


IS 13 


10 




20 


28 13 


27 15 


26 16 


25 17 


24 19 


23 21 


22 23 


21 26 


20 28 


19 30 


1833 


SO 




30 


28 38 


27 39 


26 39 


25 41 


24 42 


23 43 


22 44 


21 46 


20 48 


19 50 


18 52 


30 




40 


29 00 


28 00 


27 00 


26 01 


25 02 


24 02 


23 03 


22 05 


21 06 


20 07 


19 08 


40 




50 


29 i8 


28 18 


27 19 


26 18 


25 19 


24 19 


23 19 


22 21 


21 22 


20 22 


19 23 


50 


5 


OO 


29 34 
29 46 


28 33 


27 33 


26 33 


25 34 


24 33 


23 33 


22 34 


21 34 


20 35 


19 35 


5 00 




lO 


28 46 


27 46 


26 45 


25 45 


24 45 


23 45 


22 46 


21 45 


20 45 


19 46 


10 




SO 


29 55 


28 55 


27 55 


26 55 


25 55 


24 54 


23 54 


22 54 


21 54 


20 54 


19 54 


SO 




30 


30 02 


29 02 


28 01 


27 01 


26 01 


25 01 


24 00 


23 01 


22 00 


20 59 


20 00 


30 




40 


30 07 


29 06 


28 06 


27 05 


26 05 


25 04 


24 04 


23 04 


22 04 


21 04 


20 03 


40 




60 


30 08 


29 07 


28 07 


27 07 


26 07 


25 06 


24 05 


23 06 


22 05 


21 05 


20 05 


50 


6 


OO 


30 06 


29 06 


28 05 


27 05 


26 06 


25 05 


24 05 


23 05 


22 05 


21 04 


20 05 


6 00 




lO 


30 01 


29 01 


28 01 


27 01 


26 01 


25 01 


24 or 


23 oa 


22 02 


21 02 


20 02 


10 




SO 


29 53 


28 54 


27 55 


26 55 


25 55 


24 55 


2356 


22 57 


21 56 


20 57 


1958 


SO 




30 


29 43 


28 44 


27 45 


26 45 


25 46 


24 46 


23 47 


22 49 


21 49 


20 49 


19 51 


30 




40 


29 30 


28 31 


27 32 


26 33 


25 35 


24 36 


23 36 


22 39 


21 40 


20 40 


19 42 


40 




50 


29 14 


28 15 


27 17 


26 18 


25 21 


24 22 


23 23 


22 26 


21 27 


20 29 


19 31 


50 


7 


OO 


28 56 


27 57 


27 00 


26 02 


25 04 


24 06 


23 08 


22 II 


21 13 


20 15 


19 18 


7 00 




lO 


2834 


27 36 


26 39 


25 42 


24 46 


23 47 


22 50 


21 54 


20 s6 


19 59 


19 03 


10 


 


20 


28 10 


27 i3 


26 16 


25 20 


24 24 


23 27 


22 30 


21 35 


2038 


19 42 


i§46 


SO 




30 


27 42 


26 47 


•25 50 


24 55 


24 00 


23 04 


22 08 


21 14 


20 17 


19 21 


18 27 


30 




40 


27 13 


26 17 


25 23 


24 28 


23 34 


22 38 


21 43 


20 50 


19 54 


19 00 


18 06 


40 




50 


26 40 


25 46 


24 52 


2358 


23 04 


22 10 


21 17 


20 24 


19 29 


18 36 


17 43 


50 


8 


OO 


26 05 


25 12 


24 18 


23 26 


22 33 


21 40 


20 47 


19 55 


19 03 


18 10 


17 18 


8 00 




lO 


25 27 


24 35 


23 42 


22 51 


21 59 


21 07 


20 16 


19 25 


18 33 


17 42 


16 51 


10 




SO 


24 46 


23 55 


23 04 


22 13 


21 23 


20 32 


19 42 


18 li 


18 02 


17 13 


16 23 


SO 




30 


24 02 


23 12 


22 22 


21 34 


20 44 


19 55 


19 06 


17 30 


16 41 


15 53 


30 




40 


23 16 


22 27 


21 40 


20 51 


20 04 


I? 15 


18 28 


17 41 


16 54 


16 06 


15 20 


40 




60 


22 27 


21 40 


20 53 


20 06 


19 20 


18 34 


1748 


17 02 


16 17 


15 31 


14 46 


50 


9 


OO 


21 35 


20 50 


20 04 


1 '^ 


1835 


17 50 


17 05 


16 22 


15 37 


14 54 


14 II 


9 00 




lO 


20 41 


19 57 


19 13 


17 38 


17 47 


17 04 


16 21 


15 39 


14 57 


14 15 


13 34 


10 




SO 


IQ 44 


iq 02 
18 03 


18 20 


1657 


16 15 


15 35 


14 55 


14 14 


13 34 


12 55 


SO 




30 


18 44 


17 24 


16 44 


16 05 


15 26 


14 47 


14 08 


13 30 


12 52 


12 14 


30 




40 


17 42 


17 03 


16 25 


1548 


15 " 


14 33 


13 57 


13 21 


12 44 


12 08 


" 33 


40 




60 


1638 


16 01 


15 26 


14 50 


14 15 


13 40 


13 05 


12 31 


11 57 


II 22 


10 49 


50 


lO 


OO 


15 31 


14 57 


14 23 


13 50 


13 17 


12 45 


12 12 


II 40 


II 08 


10 36 


10 05 


10 00 




lO 


14 22 


13 50 


13 19 


12 47 


12 17 


II 46 


II 17 


10 47 


10 18 


948 


9 20 


10 




SO 


13 11 


12 42 


12 13 


II 46 


11 17 


10 50 


10 22 


9 55 


9 27 
8 33 


8 59 


833 


SO 




30 


II 58 


II 31 


II 05 


1039 


10 13 


9 47 
845 


9 23 


85*5 


8 08 


7 45 


30 




40 


10 43 


10 19 


9 55 

844 


9 32 


9 09 


8 24 


8 01 


7 39 


7 17 


655 


40 




50 


9 26 


9 06 


8 23 


§03 


7 43 


7 23 


7 03 


6 44 


6 24 


6 05 


50 


11 


OO 


8 09 


7 50 


7 32 


7 14 


656 


638 


6 21 


6 05 


5 47 


5 30 


5 14 


11 00 




lO 


6 49 


6 34 


6 19 


6 03 


5 48 


5 33 


5 20 


506 


4 51 


4 37 


4 23 


10 




SO 


5 32 


5 16 


5 04 


4 51 


4 40 


4 28 


4 17 


4 05 


3 54 


3 43 


3 32 


SO 




30 


4 08 


358 


348 


3 39 


3 30 


3 21 


3 13 


3 05 


2 56 


2 48 


2 38 


30 




40 


2 45 


2 39 


??? 


2 26 


2 20 


2 14 


2 08 


2 04 


I 57 


1 51 


I 45 


40 




50 


I 23 


I 20 


I 13 


I 10 


I 07 


I 04 


I 01 


58 


55 


53 


50 


12 


OO 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


IS 00 



In North latltnde, when th^ star is rising or East of the meridian, the tabulated azimuths are reckoned from North to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from North to West. 

In 800th Utitade, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from South to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from South to West. 

When the Utltnde and decUnatlOB are of different name, the tables are to be entered with the supplement of the hour angle and the 
supplement of the tabulated azimuth is to be taken for the required true bearing. 
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AZIMUTH OR TRUE BEARING. 



I^ATITVDB 6o. 



DECWNATION— SAME NAME AS— LATITUDE. 



I^ATITVDB 6°. 



Honr Ancle. 



O 



OO 
lO 

»o 

80 
40 
60 

OO 
lO 
20 
SO 
40 
SO 

00 
10 
20 





SO 




40 




50 


3 


00 




10 




30 




SO 




40 




60 


4 


00 




10 




20 




SO 




40 




50 


6 


00 




10 




20 




SO 




40 




60 


6 


00 




10 




20 




SO 




40 




50 


7 


00 




10 




20 




SO 




40 




50 


8 


00 




10 




20 




SO 




40 




50 


9 


00 




10 




20 




SO 




40 




60 


10 


00 




10 




20 




SO 




40 




50 


11 


00 




10 




20 




SO 




40 




60 


12 


00 



24° I 250 



o 00 
7 20 1 
14 26 I 
21 03 
27 04 
32 25 

37 07 
41 13 
44 47 
47 52 
50 32 
52 50 

54 50 
56 34 

58 06 

59 25 

60 34 

61 34 

62 27 

63 13 

63 53 

64 27 

64 57 

65 22 



o 00 
6 55 

13 38 
19 55 
25 43 
30 54 

35 30 
39 34 
43 06 
46 II 

4853 
51 12 

53 '6 
55 02 
5636 
57 58 
59 »o 



S 



44 
01 
66 15 
66 26 

6635 
66 41 

6643 
66 43 

66 40 

6635 
66 29 
66 19 

66 07 
65 52 
65 35 
65 15 
64 56 

64 31 

64 04 

63 34 
63 01 
62 24 



61 
61 



45 
02 



60 15 
59 23 
5« 28 
57 27 
56 21 

55 09 

53 51 
52 25 

50 53 
49 " 
47 21 
45 21 

43 09 
40 46 

38 II 
35 21 
32 18 
29 00 

25 27 
21 40 

17 39 

13 26 

9 04 

4 34 
o 00 



61 08 

61 56 

62 38 

63 14 

63 45 

64 13 

64 35 

64 54 

65 09 
65 21 

65 31 
65 37 

65 40 
65 41 
65 40 
65 35 
65 28 

65 19 

65 07 
64 53 
64 37 
64 17 

63 55 
63 31 

63 04 
62 34 
62 01 I 
61 24 • 
60 44 
60 00 j 

59 12 
58 21 

57 24 
56 23 
55 17 
54 04 

52 45 
5» 19 
49 46 
48 04 
46 14 

44 M 

42 03 
39 41 
37 08 
34 20 

31 19 
28 05 

24 37 

20 57 

17 02 

12 57 

843 

4 23 

o 00 



26° 270 I 28° 



o 00 

6 32 

12 53 

18 53 
24 26 
29 28 

33 58 

37 58 
41 28 

44 34 
47 16 
49 38 

51 44 
53 32 



n. 



08 

5«> 32 

57 47 

60 13 58 52 



^ 



4 
o 



14 
00 



59 49 

60 40 

61 23 

62 02 

62 35 

63 02 

63 26 

63 47 

64 04 
64 17 
64 37 
64 33 

6438 
64 40 

64 38 
6435 
64 28 
64 19 

64 07 
63 53 
63 37 
63 18 
62 56 
62 32 

62 04 

61 34 
61 00 
60 24 

59 43 
59 OO 

58 II 

57 19 
56 22 

55 20 

54 13 

53 00 

51 40 
50 15 
48 41 
46 59 
45 09 
43 09 

41 00 
3838 
36 05 
33 21 
30 24 

27 13 

23 50 
20 
16 
12 30 

825 



o 00 I 
6 II I 
12 13 ' 
17 56 
23 16 
28 08 

32 32 

36 27 
39 56 
43 01 



43 
06 



50 13 

52 04 

53 42 

55 09 

56 25 

57 33 

58 32 

59 23 

60 09 
eio 49 

61 23 

61 53 

62 18 
62 40 

62 58 

63 12 
63 23 
63 31 

63 35 
63 37 
63 37 
63 33 
63 28 

63 19 

6308 
62 54 
62 38 
62 18 

61 56 
61 32 

61 04 
60 34 
60 00 
59 24 
58 43 
57 58 

57 09 
56 17 
55 20 

54 18 
53 10 

51 56 

50 37 
49 10 
47 36 
45 55 
44 05 
42 06 I 



39 56 
37 36 
35 06 
32 24 
29 29 
26 23 

23 <H 

19 34 

15 54 

12 04 

8 07 

4 05 
o cx> 



I 



290 



o / 
o 00 
5 52 

II 37 

17 04 
22 12 
26 54 

31 10 

35 01 
38 28 

41 32 
44 14 
4638 

48 46 
5038 

52 18 

53 47 

55 05 

56 14 

57 15 
5808 

5856 

59 37 

60 13 

60 44 

61 II 

61 33 

61 52 

62 07 
62 19 
62 27 

62 33 
62 35 
62 35 
62 33 
62 27 
62 19 

62 08 
61 54 
61 38 
61 18 

60 57 
60 32 

60 05 

59 34 
59 00 

58 22 
57 42 
5658 

56 09 
55 15 

54 17 
53 15 
52 07 

50 53 

49 34 
48 07 
46 33 
44 52 
43 02 
41 03 

38 55 

36 36 
34 08 
31 28 
28 36 
25 34 

22 21 

18 56 
15 22 
II 40 

7 50 
356 
o 00 



o / 

o 00 

5 35 
II 02 

16 15 

21 II 

25 44 

29 53 
33 40 
37 02 
40 04 

42 48 

45 II 

47 20 

49 14 

50 56 

52 25 

53 46 

54 56 

5558 

56 54 

57 42 

58 26 

59 02 

59 35 

60 02 
60 26 

60 46 

61 02 

61 15 
61 24 

61 30 

61 34 

61 34 

61 31 

61 27 

61 19 

61 08 
60 55 
60 37 
60 20 

5958 
59 33 

59 05 
5834 
58 00 
57 23 
56 42 

55 57 

55 08 
54 14 
53 16 
52 14 

51 05 
49 52 

48 31 
47 05 
45 31 

43 49 
42 01 

40 03 

37 56 
35 38 
33 12 

30 34 
27 46 

24 47 

21 39 
18 20 

14 52 
II 16 

7 35 
348 
o 00 



SOo Sl< 



o 

5 



00 
19 



10 31 

15 30 
20 14 

24 37 

28 40 
32 22 
35 42 

3842 
41 24 
43 48 

45 57 
47 52 
49 35 

51 06 

52 27 

53 39 

54 43 

55 40 

56 30 

57 14 

57 53 

58 26 

58 55 

59 20 

59 41 
5958 

60 12 
60 22 

60 28 
60 32 

60 53 
60 31 
60 26 
60 18 

60 08 

59 55 
59 39 
59 18 
5858 
58 34 

58 06 
57 35 



57 
56 



01 
23 



55 41 
54 57 

54 07 

53 14 
52 16 

51 12 

50 Q4 

48 49 

47 30 
46 03 

44 30 
42 48 
40 59 
39 03 

36 57 
34 41 
32 17 
29 43 
2658 
24 03 

20 58 

17 45 

14 23 

10 54 

7 19 

3 41 

o 00 



3%o 



o 






00 


5 04 i 


10 


02 


14 


48 


19 


21 


23 36 

IT 11 



31 oK 
34 24 
37 23 
40 04 
42 27 

44 36 
46 31 

48 15 

49 47 

51 10 

52 24 

53 29 

54 27 

55 18 

56 04 

56 44 

57 18 

5748 

58 15 

58 36 

5854 
5908 

59 19 

59 26 
59 31 
59 32 
59 31 



59 
59 



26 
18 



59 09 
58 56 
5839 
58 21 
5800 
57 34 

57 08 
56 36 
56 01 
55 24 
54 42 
53 57 

53 07 
52 13 
51 15 
50 12 

49 04 

47 49 

46 29 
45 03 
43 29 
41 49 
40 01 
3805 

36 00 

33 46 

31 24 

2853 
26 II 

23 19 

20 20 
17 II 

13 55 

10 33 

7 05 

3 33 

o 00 



o 
4 
9 



00 

49 

34 
09 

32 



22 37 

26 26 
29 57 

33 II 
36 06 

3845 
41 08 

43 17 

45 13 

46 57 
4831 
49 54 
51 09 I 



sso 


/ 


00 


4 37 
9 08 

' 13 32 
' 17 44 
21 42 


25 24 
28 50 

. 31 59 
34 52 
37 29 
39 51 


42 00 

43 56 



52 

53 



14 
14 



54 07 

54 54 

55 34 

56 10 

56 41 

57 08 
57 30 

57 49 
5804 

58 15 
58 23 

58 2§ 
5830 
58 2q 
58 26 
58 18 

58 09 

57 55 
57 40 
57 22 
57 00 
56 35 

56 07 
55 36 
55 02 
54 24 
53 43 
52 57 

52 07 
51 14 
50 14 
49 II 
48 03 
46 49 

45 28 
44 03 
42 30 
40 50 
39 
37 

35 05 

32 53 

30 33 
28 03 

25 25 
22 38 

19 42 
16 39 
13 28 
10 12 



6 
3 



51 
26 
00 



41 



36 



31 

53 
06 

12 



\l 



07 
09 
13 04 



I 

3 
o 



45 40 

47 14 

48 39 

49 54 

51 01 

52 02 

52 55 

53 44 

54 25 

55 02 

55 34 

56 02 
56 25 

56 45 

57 00 
57 12 

57 22 

57 27 
57 29 
57 29 
57 24 
57 J8 

57 08 
5656 
56 41 
56 22 
56 01 
55 35 

5508 
54 36 
54 03 
53 24 
52 43 
51 57 

51 08 

50 14 

49 15 
48 II 

47 03 
45 49 

44 30 
43 04 



34 10 
32 01 

29 42 

27 16 

24 41 
21 58 



52 

38 

19 
00 



34'> 



o 00 

4 25 

844 

12 58 

17 00 

20 50 

24 26 
27 46 
30 51 
33 40 
36 16 
3836 

40 45 
42 41 
44 26 

46 00 

47 25 
4841 

49 50 

50 51 

51 46 

52 34 

53 17 

53 55 

54 28 

54 56 

55 21 
55 41 

55 57 

56 10 



56 19 
56 25 



9 
6 



7 I 



56 2/ 

56 27 
56 24 
56 18 

56 09 

55 56 
55 41 
55 23 
55 02 
54 37 

54 09 
53 38 
53 03 
52 25 
51 44 
5058 

50 08 

49 15 
48 16 

47 13 
46 04 

44 50 

43 31 
42 05 
40 34 
38 55 
37 II 
35 17 

33 17 
31 10 
2854 
26 30 

2358 

31 19 

18 33 
15 39 
12 39 



34 
25 
3 14 
o 00 



35' 



00 
13 
23 



o 

o 

4 
8 

12 26 

16 20 

20 01 

23 30 

26 45 
29 45 
32 32 
35 05 
37 25 

39 32 
41 28 

43 12 

44 47 

46 12 

47 30 

48 39 

49 40 

50 37 

51 25 

52 09 

52 47 

53 21 

53 51 

54 16 
54 37 

54 53 

55 07 

55 17 

55 24 

55 27 

55 27 

55 24 

55 18 

55 09 
54 57 
54 42 
54 23 
54 03 
53 37 

53 II 
52 39 
52 05 

51 26 
50 45 
49 59 



49 
48 
47 
46 



10 

15 
17 
13 



45 06 
43 52 

42 33 
41 06 

39 38 
38 00 
36 15 
34 25 

32 26 
30 19 
28 06 

25 45 

23 17 
20 42 

17 59 

15 II 

12 16 

9 16 



13 
07 



Hour An«;le« 



6 

3 

o 00 > 



b. 

O 



2 



8 



9 



10 



11 



12 



00 
10 
20 
SO 
40 
50 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
SO • 

40 ! 

60 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
SO 
40 
50 
00 



In North Ifttltade, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from North to East; and 
when the star is setting? or West of the meridian, the tabulated azimuths are reckoned from North to West. 

In Hontk latltiide, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from South to East; and 
when the star is setting or West of the mericuan, the tabulated azimuths are reckoned from South to West. 

When the Utltode and derllBatlon are of dlffereat name, the tables are to be entered with the supplement of the hour angle and the 
supplement of the tabulated azimuth is to be taken for the required true bearing. 
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AZIMUTH OR TRUE BEARING. 



liATITUDKe^ 




DECLINATION— 


SAME NAME AS— LATITUDE. 




liATlTVDB 6o. 


Hoar Anflfle. 


86° 


370 


380 


390 


. 400 


41° 


420 


430 


440 


450 


46» 


470 


Hour Aniple. 


b. 


in. 


o / 


/ 


/ 


t 


/ 


/ 


' 


' 


/ 


t 


f 


/ 


b* HI* 


O 


OO 


O 00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 




lO 


4 02 


3 52 


3 43 


3 34 


6 40 
10 08 


6 33 


309 
6 17 


302 
6 02 


2 55 


2 49 


242 


236 


10 




20 


8 02 


741 


7 22 


7 05 


5 49 


5 35 


5 23 


5 II 


20 




30 


II 55 


11 25 


10 58 


10 32 


9 44 


9 22 


9 01 


8 39 


8 20 


8 01 


742 


30 




40 


15 39 


15 03 


14 27 


13 53 


13 21 


12 50 


12 21 


II 54 


II 27 


II 02 


1037 
13 08 


10 13 


40 




60 


19 13 


18 29 


17 47 


17 07 


16 38 


15 51 


15 15 


14 42 


14 10 


1338 


12 39 


50 


1 


OO 


22 36 


21 45 


20 57 


20 II 


19 26 


1844 


18 03 


17 2A 
19^ 


1646 


16 10 


15 34 


15 01 


1 00 




lO 


25 46 
28 42 


24 50 


23 56 


23 05 

2548 


22 15 


21 28 


20 42 


19 16 


1835 


17 55 


17 16 


10 




20 


2743 


26 44 


24 55 


24 03 


23 13 


22 25 


21 39 


20 53 


20 10 


19 27 


20 




30 


31 27 


30 22 


29 21 


28 22 


27 24 


2630 


25 35 


24 44 
26 55 


23 54 


23 05 


22 18 


21 32 


SO 




40 


33 57 


32 51 


31 47 


30 45 


29 44 


28 46 


27 49 


26 02 


25 10 


24 19 


23 30 


40 




50 


36 15 


3507 


34 01 


32 56 


31 53 


30 54 


29 55 


2857 


28 02 


27 06 


26 13 


25 22 


50 


2 


OO 


38 21 


37 12 


36 04 


34 59 
36 51 


33 54 


32 52 


31 51 


30 51 


2954 


28 57 


38 02 


27 08 
2847 


2 00 




lO 


40 16 


39 06 


37 57 


35 45 


34 41 
30 22 


33 39 
35 18 


32 37 


31 39 


3040 


29 42 


10 




SO 


42 01 


40 50 


39 41 


3833 


37 '-7 


34 16 


33 16 


32 15 


31 17 


30 20 


20 




30 


43 35 


42 25 


41 16 


40 07 


3900 


37 55 


36 50 


35 47 


34 45 


33 44 


32 44 


31 46 


SO 




40 


45 01 


43 50 


42 42 


41 33 


40 25 


39 20 


38 15 


37 II 


36 09 


3507 


34 06 


33 06 


40 




60 


46 18 


45 08 


43 59 


42 51 


41 43 


4038 


39 33 


38 28 


37 25 


36 22 


35 20 


34 19 


50 


3 


OO 


47 28 


46 19 


45 10 


44 02 


42 55 


41 49 


4043 
41 48 


39 38 


3835 


37 31 


36 29 


35 28 


3 00 




lO 


4831 


47 22 


46 14 


4506 


43 59 


42 54 


40 43 


39 40 


38 35 


37 33 


36 31 


10 




20 


49 27 


48 19 


47 II 

48 02 


46 03 


44 57 


43 51 


42 45 
4338 


41 41 


40 38 


39 34 


38 31 


37 29 


20 




30 


50 17 


49 10 


4656. 


n 


44 44 


42 34 


41 30 


40 26 


39 24 


38 21 


30 




40 


51 02 


49 55 


48 48 


47 42 

48 23 


45 31 


44 26 


43 22 


42 18 


41 15 


40 II 


3908 


40 




60 


51 42 


50 35 


49 29 


47 18 


46 13 


4508 


44 04 


43 00 


41 57 


40 54 


39 51 


50 


4 


OO 


52 16 


51 10 


50 04 


49 00 


'^^ 


46 50 


45 46 


44 42 


43 39 


42 35 


41 32 


40 30 


4 00 




lO 


52 46 


51 40 


50 36 


49 31 


47 23 


46 10 


45 15 


44 12 


43 08 


42 06 


41 04 


10 




20 


53 11 


52 07 


51 02 


4958 


4855 


48 16 


464^ 


45 44 


44 42 


43 39 


42 36 


41 33 


20 




SO 


53 33 


52 28 


51 25 


50 22 


49 19 


47 12 


46 09 


45 06 


44 04 


43 01 


42 00 


SO 




40 


53 50 


52 47 


51 44 


50 41 


4938 


4835 


47 33 


46 30 


45 28 


44 25 


43 24 


42 21 


40 




60 


. 5404 


53 01 


51 59 


50 56 


4954 


4851 


47 50 


46 48 


45 46 


44 43 


43 41 


42 40 


50 


5 


OO 


54 15 


53 13 


52 II 


51 08 


50 06 


49 05 


48 P3 


47 01 


45 59 


44 57 
4508 


43 55 


42 54 


5 00 




lO 


54 22 


53 20 


52 19 


51 17 


50 16 


49 14 


48 12 


47 II 


46 09 


44 07 


43 05 


10 




20 


54 26 


53 24 


52 23 


51 22 


50 21 


49 19 


48 18 


47 17 


46 17 


45 15 
45 18 


44 14 


43 13 


20 




30 


54 27 


53 25 


52 25 


51 24 


50 23 


49 22 


48 20 


47 20 


46 20 


44 18 


43 17 
43 M 


SO 




40 


54 23 


53 23 


52 23 


51 22 


50 21 


49 21 


48 20 


47 20 


46 20 


45 18 


44 18 


40 




50 


54 18 


53 18 


52 17 


51 18 


50 17 


49 17 


48 16 


47 16 


46 17 


45 15 


44 15 


43 15 


50 


6 


OO 


54 09 


53 09 


52 08 


51 10 


50 10 


49 10 


48 10 


47 09 


46 10 


45 09 


44 10 


43 10 


6 00 




lO 


53 06 


52 06 


51 05 


5058 


4958 


48 59 


47 59 


46" 59 


46 00 


44 59 


44 00 


43 01 


10 




20 


53 43 


5243 


51 44 


5044 


49 44 


48 45 


47 45 


46 46 


45 46 


44 47 


4348 


42 48 


20 




30 


53 24 


52 25 


51 25 


50 27 


49 27 


48 28 


47 29 


46 30 


45 31 


44 31 


43 33 


42 33 


SO 




40 


53 0^ 
5238 


52 04 


51 05 


50 06 


49 07 
4843 


48 08 


4709 


46 10 


45 12 


44 12 


43 13 


42 13 


40 




60 


51 40 


50 41 


49 42 


47 44 


46 46 


45 47 


44 48 


43 49 


42 51 


41 52 


50 


7 


OO 


52 11 


51 12 


50 13 


49 15 


48 16 


47 18 


46 19 


45 21 


44 22 


43 23 


42 25 


41 26 


7 00 




10 


51 39 


50 42 


49 42 


48 44 


47 46 


46 47 


45 49 


44 50 


43 53 


42 55 


41 57 


4058 


10 




20 


51 06 


50 07 


4909 
4831 


48 10 


47 12 


46 13 


45 15 


44 18 


43 20 


42 22 


41 25 


40 26 


20 




30 


50 27 


JI^ 


47 33 


46 34 


45 37 


44 39 


43 41 


42 44 


41 46 


40 49 


39 51 


SO 




40 


49 46 


47 50 


4651 


45 54 


44 55 


4358 


43 00 


42 04 


41 07 


40 09 


39 " 


40 




50 


49 01 


48 02 


47 03 


46 06 


4508 


44 II 


43 14 


42 17 


41 20 


40 24 


39 27 


38 30 


50 


8 


OO 


48 10 


47 12 


46 14 


45 17 


44 ao 


43 22 


42 25 


41 29 


40 32 


39 36 


3841 


37 44 


8 00 




lO 


47 17 


46 19 


45 21 


44 24 


43 26 


42 28 


41 33 


40 37 


39 41 


38 45 


37 50 


36 54 


10 




20 


46 18 


45 21 


44 23 


43 25 


42 2q 


41 33 


40 37 


3? 41 
3841 


3846 


37 50 


36 56 


36 02 


20 




30 


45 16 


44 17 


43 21 


42 24 


41 27 


40 31 


39 36 


37 46 


36 52 


35 5« 


35 04 


SO 




40 


4408 


43 10 


42 14 


41 16 


40 21 


39 25 


3831 


37 37 


36 42 


35 49 


34 56 


34 03 


40 




50 


42 55 


41 58 


41 01 


40 06 


39 10 


38 15 


37 21 


36 28 


35 34 


34 41 


33 50 


32 57 


50 


.9 


OO 


41 36 


40 39 


39 43 


38 49 


37 53 


37 00 


3606 


35 14 


34 22 


33 29 


32 39 


31 48 


00 




10 


40 12 


39 16 


38 20 


37 26 


36 33 


35 39 


34 47 


33 56 


33 05 


32 14 


31 24 


30 34 


10 




20 


3841 


37 46 


3652 


35 59 


35 06 


34 14 


33 23 


32 33 


31 43 


30 53 


30 05 


29 16 


20 




30 


37 04 


36 11 


35 17 


34 26 


33 34 


32 43 


31 53 


31 05 


30 16 


2C> 28 


2S 41 


?Z 55 


SO 




40 


35 21 


34 29 


33 37 


32 46 


31 56 


31 07 


30 19 


29 32 


28 44 


27 58 


27 13 


26 28 


40 




50 


33 32 


32 41 


31 50 


31 01 


30 13 


29 25 


28 39 


27 53 


27 oS 


26 24 


25 40 


24 57 


50 


10 


OO 


31 35 


30 46 


2958 


29 10 


28 24 


27 38 


26 53 


26 10 


25 27 


24 44 


24 04 


23 23 


16 00 


' 


lO 


29 31 


2844 


27 57 


27 13 


26 28 


25 45 


25 03 


24 21 


23 41 


23 01 


22 22 


21 43 


10 




20 


27 21 


26 35 


25 52 


25 09 


24 27 


23 47 


23 07 


22 28 


21 50 


21 13 


2036 


20 00 


20 




30 


25 03 


24 21 


23 39 


23 00 


22 21 


21 43 


21 06 


20 30 


19 55 


19 20 


18 46 


18 13 


SO 




40 


22 37 


21 58 


21 20 


20 44 


20 08 


19 33 


18 59 


18 27 


17 55 


17 22 


16 52 


16 22 


40 


1 


50 


20 05 


19 30 


18 56 


18 22 


17 51 


17 20 


16 49 


16 20 


15 50 


15 22 


14 55 


14 27 


50 


11 


OO 


17 »7 


16 55 


16 26 


15 56 


15 27 


15 01 


14 34 


14 07 


13 43 


13 18 


12 54 


12 30 


11 00 


 


lO 


14 43 


14 16 


13 50 


13 25 


13 00 


12 38 


12 15 


II 53 ! 


II 31 


II 10 


JO 50 


10 30 


10 


1 


20 


II 53 


II 31 


II 10 


10 50 


10 29 


10 ID 


9 52 


9 34 


9 17 


9 00 


8 43 


827 


20 




30 


8 59 


8 42 


8 26 


8 II 


7 55 


7 41 


7 27 


7 13 


7 00 


6 47 


6 34 


6 22 


SO 


1 


40 


6 01 


5 50 


538 


5 29 


5 18 


5 09 


4 59 


4 50 


4 41 


4 32 


4 24 


4 15 


40 


1 


50 


3 01 


2 55 


2 50 


2 45 


2 39 


2 34 


2 30 


2 25 1 


2 21 


2 16 


2 12 


2 oK 


50 


12 


OO 


00 


00 


00 


00 


00 


00 


00 

1 


00 

1 


CX) 


00 


CX) , 

I 


00 


12 00 



In North latitude, when the star is rising or Hast of the meridian, the tabulated azimuths are reckoned from North to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned form North to West. 

In South latitude, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from South to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from South to West. 

When the latitude and declination are of different name, the tables are to be entered with the supplement of the hour angle and the 
supplement of the tabulated azimuth is to be taken for the required true bearing. 
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AZIMUTH OR TRUE BEARING. 



LATITUDE 6°. 




DECLINATION— SAMS I^AMB AS— LATITUDE. 




LATITUDS 6o. 


Hour Angle. 


480 


4»o 


500 


51° 


520 


530 

/ 


540 


550 


5«o 


570 


580 


590 


Hour Anffle* 


b* in* 


O / 


» 


/ 


' 


/ 


/ 


f 


/ 


/ 


' 


1 


li« in* 


O OO 


O 00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


lO 


2 30 


2 24 


2 19 


^4 


206 


6 06 


I 59 


I 54 


1 49 


I 45 


I 41 


I 37 


10 


30 


4 59 


448 


436 


4 16 


3 57 


3 47 


3 39 


3 30 


3 22 


3 13 


20 


SO 


7 25 


9 a8 


653 


638 


6 22 


5 54 


5 39 


526 


n 


501 
6 39 


4 49 


80 


40 


950 


907 
II 18 


847 


827 


8 08 


748 


7 30 


v^ 


40 


60 


12 II 


II 44 


1053 


10 28 


10 05 


9 42 


9 19 


836 


8 16 


50 


1 OO 


14 28 
16 40 


1356 
16 04 
18 06 


13 25 


12 56 


12 27 


II 59 


II 32 


II 06 


10 40 


10 16 


951 


927 


1 00 


lO 


15 29 
17 28 


14 55 
16 51 


1423 
16 14 


13 51 


13 20 


12 50 


12 20" 


" 51 


II 24 


10 56 


10 


20 


18 46 


15 39 


15 04 


14 30 


1358 


»3 25 
14 56 
16 23 


12 54 


12 23 


20 


30 


20 4S 


20 04 


19 22 


18 41 


18 01 


17 22 


16 44 


16 07 


15 32 


14 22 


1347 


SO 


40 


22 43 


21 56 


21 II 


20 27 
22 08 


1943 


19 02 


18 21 


17 41 


17 02 

18 29 


15 46 


lis 


40 


50 


24 32 


2343 


22 54 


21 21 


20 37 


19 53 


19 II 


17 47 


17 08 


60 


3 OO 
lO 


26 16 

27 52 


25 24 
2658 


24 32 
26 05 


2344 
25 14 


22 55 

24 23 


22 08 

23 34 

24 56 


21 21 

22 45 


20 36 

21 58 


19 53 
21 12 


19 06 
ad 25 
21 38 


18 25 

19 40 


\IU 


2 00 
10 


30 


29 22 


28 a6 


27 33 

28 55 


26 39 


25 46 


24 05 


23 16 


22 27 

2338 


20 51 


20 04 


20 


80 


3048 


2950 


27 59 


27 06 

28 19 


26 12 


25 19 
2630 


24 29 


22 48 


21 59 


91 10 


SO 1 


40 


32 07 


31 08 


30 II 


29 15 


27 25 


2537 


25 48 


23 53 


23 02 


22 12 


40 


50 


33 20 


32 20 


31 22 


30 25 


29 27 


28 31 


27 36 


26 42 


24 55 


24 02 


23 II 


50 


3 OO 


3428 


33 27 


32 27 
3328 


31 29 


30 32 


29 35 


2838 


27 42 
2839 


26 47 


25 53 
2647 


24 59 


24 05 


3 00 


10 


3529 


34 29 


32 30 


31 31 


3033 


29 35 


27 43 
2835 


2551 
26 41 


24 57 


10 


20 


36 27 


35 25 
3^ 17 


34 25 


33 25 

34 16 


32 26 


31 27 


30 20 

31 18 


29 31 


27 38 


25 46 


20 


30 


37 19 
3807 


33 15 


32 16 


30 19 


29 22 


28 24 


27 26 

28 08 


26 29 


SO 


40 


37 04 


3603 


35 02 


34 02 


3302 


32 03 


31 03 


3005 


29.07 


27 II 


40 


50 


3849 


37 47 


3646 


35 45 


34 43 


33 43 


3243 


31 44 


3045 


29 46 


2847 


2748 


50 


4 OO 


39 27 


3825 


37 24 


36 22 


35 21 


34 21 


33 20 


32 20 


31 20 


30 21 


39 22 


28 23 


4 00 


lO 


40 02 


3859 


37 57 
3S 27 


3656 


35 54 
30 25 


34 54 


33 53 


32 53 


31 53 


3054 


2954 


2854 


10 


30 


40 31 


39 29 


37 26 


35 24 


34 22 


33 22 


32 22 


31 21 


30 22 


29 21 


20 


30 


4057 


39 54 


3854 
39 10 


37 53 


36 51 


3550 
2P 12 


34 49 


3348 


3248 


31 46 


30 46 


2947 


SO 


40 


41 20 


40 17 


38 14 


37 12 


35 II 


34 10 


33 00 

33 28 


32 08 


31 08 


3007 


40 


60 


41 38 


40 35 


39 34 


38 33 


37 32 


36 31 


35 29 


34 29 


32 27 


31 27 


30 26 


60 1 


5 OO 


41 52 


40 51 


39 49 


3849 


37 47 


$U 


35 45 


34 44 


33 44 


32 42 


31 42 


3041 


5 00 


lO 


42 04 


41 02 


40 01 


3900 


37 59 


35 57 


34 56 


33 55 


32 55 


31 54 


30 53 


10 


20 


42 II 


41 11 


4009 


3908 


3807 


37 07 


36 06 


35 05 


34 05 


33 <H 


32 03 


31 02 


20 


SO 


42 17 


41 15 


40 15 


39 14 


38 12 


37 12 


36 II 


35 10 


34 10 


33 09 


32 09 


31 08 


SO 


40 


42 17 


41 17 


40 16 


39 15 


38 14 


37 14 


36 14 


35 13 


34 13 


33 12 


32 II 


31 II 


40 


&0 


42 16 


41 15 


40 14 


39 14 


38 14 


37 13 


36 13 


35 12 


34 13 


33 12 


32 12 


31 II 


• 60 


6 OO 


42 09 


41 10 


40 09 


39 09 


3808 


37 09 


3608 


35 09 


34 09 


33 09 


32 09 


31 08 


6 00 


lO 


42 01 


41 01 


40 01 


39 01 


38 02 


37 02 


36 01 


35 02 


34 02 


33 02 


32 02 


31 02 


10 


20 


41 49 


40 49 


39 50 


3551 


3751 


3651 


3552 


34 52 


33 53 


32 53 


31 54 


3054 


20 


SO 


41 34 


40 35 


39 35 


3836 


37 37 


36 39 


35 39 


34 40 


33 41 


32 42 


31 43 


30 43 


SO 


40 


41 16 


40 17 


39 18 


38 19 
37 58 


37 20 


36 21 


35 22 


34 24 


33 26 


32 26 


31*28 


30 29 


40 


50 


4055 


39 55 


3857 


3^ 59 


36 02 


35 03 


34 05 


33 07 


32 08 


31 10 


30 12 


50 


7 OO 


40 30 


39 31 


3833 


37 34 


36 37 


35 39 


34 41 


33 43 
33 18 


3246 


31 47 


30 50 


29 51 


7 00 


lO 


40 01 


39 03 
3832 


3805 


37 08 


36 10 


35 13 


34 15 


32 21 


31 23 


30 27 


29 29 


10 1 


20 


39 29 


37 35 


3638 


35 41 


34 44 


33 47 


32 50 


31 53 


3057 


30 00 


2003 
2^36 


20 

so 
40 

60 


SO 


3856 


3758 


37 01 


36 05 
35 ^ 


35 08 


34 12 


33 15 


32 19 


31 23 


3P 27 


2Q 32 


40 


38 17 


37 20 


36 24 


34 32 


33 37 


32 40 


31 45 
31 08 


30 50 


29 54 


28 59 


28 04 


50 


37 35 


36 39 


35 44 

1 


3448 


33 53 


32 58 


32 02 


30 14 


29 19 


28 25 


27 31 


K OO 


3650 


35 54 
35 06 


34 59 


34 04 


33 09 


32 15 


31 21 


3027 


29 34 


28 40 


27 47 


26 54 


8 00 
10 


lO 


36 00 


34 12 


33 18 


32 24 


31 30 


30 37 


29 43 
2857 


28 52 


27 59 


27 07 


26 14 


20 


3508 


34 14 


33 21 


32 27 


31 34 


30 42 


2950 


28 06 


27 14 


26 23 


25 32 


20 
SO 


SO 


34 12 


33 18 


32 26 


31 33 


30 41 


29 50 


28 59 


28 08 


27 17 


26 27 


25 37 


24 47 


40 


33 II 


32 19 


31 27 


30 36 


29 45 


2855 


28 05 


27 15 


26 26 


25 36 


24 43 


2358 


40 

60 


1 50 


32 07 


31 16 


30 25 


29 45 


28 46 


27 56 


27 07 


26 19 


25 31 


24 42 


23 55 


23 08 


9 OO 


30 59 


30 08 


20 19 
2§ 10 


28 31 


27 42 


26 54 


26 06 


25 20 


24 33 


23 46 


23 00 


22 14 


9 00 


lO 


2946 
28 29 


2857 


27 21 


26 35 


25 49 


25 02 


24 17 


23 32 


22 47 


22 03 


21 18 


10 


20 


27 43 


2656 


26 10 


25 25 


24 40 


23 55 


23 12 


22 29 


21 45 


21 03 


20 20 


20 

0B ^^ 


30 


27 09 


26 23 


25 3? 
24 18 


24 54 


24 II 


23 28 


22 44 


22 03 


21 21 


2039 


1959 


19 18 
18 14 
17 08 


SO 

40 


40 


25 44 
24 16 


25 oi 


23 35 


22 53 


22 12 


21 33 


20 51 


20 II 


19 31 


18 53 


50 


23 34 


22 53 


22 12 


21 32 


20 54 


20 14 


19 36 


18 58 


18 22 


17 45 


50 


10 OO 


22 43 


22 03 


21 25 


20 46 


20 08 


19 31 


18 55 


18 19 
1658 


17 43 


17 08 


16 34 


15 59 


10 00 


1 lo 


21 06 


20 29 


IQ 52 


19 16 


18 41 


18 06 


17 32 


16 25 


15 52 


15 20 


14 47 


10 


20 


IQ 25 


18 50 


18 16 


. 17 43 


17 11 


1638 


16 06 


15 3^ 


15 05 


14 34 


14 05 


13 35 


20 


SO 


17 41 


17 09 


1638 


16 07 


15 36 


1508 


14 38 


14 10 


1342 


13 14 


12 47 


12 20 


SO 


40 


15 53 


152^ 
13 36 


14 55 


14 28 


14 00 


13 34 


13 07 


12 41 


12 16 


11 51 


II 27 


II 02 


40 

50 


50 


14 01 


13 II 


12 46 


12 21 


II 58 


II 34 


II 12 


10 49 


10 26 


10 05 


9 44 


11 OO 


12 07 


II 44 


II 22 


II 01 


10 40 


10 20 


9 59 
8 22 


9 39 


9 20 


9 01 


841 


823 


11 00 


lO 


10 11 


9 52 


9 32 


9 14 


857 


8 40 


8 05 


7 50 


7 33 


7 17 


7 01 


10 


30 


8 II 


7 55 


7 40 


726 


7 12 


657 


6 44 


6 30 


617 


6 04 


5 52 


5 39 


20 


SO 


6 10 


55^ 


5 47 


5 if- 


5 25 


5 15 


5 04 


4 54 


4 44 


4 34 


4 25 


4 15 


'SO 

M 0^ 


40 


A 08 


4 00 


3 52 


3 45 


3 37 


3 30 


3 24 


3 17 


3 10 


3 03 


2 5^5 


251 


40 


50 


2 04 


2 00 


I 57 


I 53 


I 49 


I 46 


I 42 


I 38 


I 35 


I 32 


I 28 


I 25 


50 


12 OO 


00 


00 


00 


00 


00 

1 


00 

1 


00 


00 


00 


00 


00 


00 


12 00 



III >*orth latitude, when the star is risiiifi: or East of the meridian, the tabulated azimuths are reckoned from North to East; aud 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from North to West. 

in Sonth Utltnde, when the star is risinsr or East of the meridian, the tabulated azimuths are reckoned from South to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from South to West. 

When the latltnde and declination are of different name, the tables are to be entered with the supplement of the hour angle and the 
supplement of the tabulated azimuth is to be taken for the required true bearing. 
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A2IMUTH OR TRUE BEARING. 



liATlTUBE 6 


,o 




DECUNATION— SAME NAME AS- 


I^ATITUDE. 




liATlTUDE 6°. 


Hoar Ansle. 


OOc 


6I0 


620 

1 


630 


64° 


06° 


66° 

/ 


67° 


68° 


69° 

/ 


70° 


Hour Ancle* 


h. 


in. 


o / 


' 


/ 


t 


/ 1 


/ 


/ 


/ 


1 


li* m* 


O 


OO 


00 


00 


00 


00 


00 I 


00 


00 


00 


00 


00 ' 


00 


00 




10 


I 33 


I 29 


I 24 


I 21 


I 18 


I 14 


I 10 


I 07 


I 03 


I 00 


058 


10 




20 


3 05 


2 58 


2 50 


2 42 


2 35 


2 28 


2 20 


2 13 


2 07 


2 01 


I 54 


20 




30 


4 36 


4 25 


4 13 


4 02 


3 51 


3 41 


3 30 


3 21 


3 10 


3 00 


2 51 


SO 




40 


6 07 


5 52 


5 37 

6 59 


5 22 


508 


454 
6 05 


4 39 


426 


4 13 


4 00 


3 47 


40 




50 


736 


7 17 


641 


6 22 


5 48 


5 31 


5 14 


4 59 


4 42 


50 


1 


OO 


9 04 


8 41 


8 19 


7 5« 


7 36 
849 


7 16 
825 


655 


6 3| 


6 15 


556 


536 


1 00 




lO 


10 30 


10 04 


938 


9 13 


8 01 


8 40 


S 14 


6 53 


6 30 


10 




30 


II 54 


II 24 


10 56 


10 27 


9 59 


9 32 


9 06 


7 49 
844 , 
9 36 ' 


7 23 


20 




30 


13 15 


12 43 


12 10 


11 40 


II 09 


10 38 


10 10 


9 40 


9 12 


8 16 


SO 




40 


14 34 


1358 


13 23 


12 49 


12 16 


11 43 

12 46 


II II 


10 39 


10 07 


9 06 


40 




50 


15 49 


15 II 


14 33 


13 56 


13 21 


12 10 


II 36 


II 02 


10 29 


9 56 


60 


2 


OO 


17 02 


16 21 


15 41 


15 02 


14 24 


13 46 


13 08 


12 31 


II 55 


II 18 


»o 43 


2 00 




10 


18 12 


17 29 

18 33 


16 46 


16 05 


15 24 


14 44 


14 04 


13 24 


12 45 


12 07 


II 29 


10 




20 


19 19 


1748 


17 05 


16 22 


15 39 


14 57 


14 15 


13 34 


12 54 


12 14 


20 




30 


20 23 


19 35 


18 49 


18 03 


17 17 


16 32 


15 49 


15 05 


14 22 


13 39 


12 56 


SO 




40 


21 22 


20 33 


19 45 


1857 


18 09 


17 23 


16 37 


15 52 


15 06 


14 22 


13 37 


40 


1 


50 


22 20 


21 29 


20 39 


19-49 


19 00 


18 II 


17 24 


16 36 


15 49 


15 03 


14 16 


50 


3 


OO 


23 13 


22 21 


21 29 


20 37 


1947 


18 57 


18 08 


17 :9 


16 30 


15 42 


14 54 


3 00 




10 


24 04 


23 09 


22 17 


21 24 


20 32 


19 40 


18 49 


17 58 


17 08 


16 19 


15 29 


10 


• 


20 


24 51 


23 55 


23 01 


22 07 


21 14 


20 21 


19 28 


1836 


R ^ 


16 53 


16 02 


20 


p 
1 


30 


25 34 

26 14 


24 37 


23 42 


22 47 


21 53 


20 59 


20 05 


19 II 


18 18 


17 26 


16 33 


SO 




40 


25 17 


24 21 


23 25 


22 29 


21 34 


20 38 


19 44 


18 50 


17 57 

18 25 


17 03 


40 




50 


26 51 


25 53 


24 56 


24 00 


23 03 


22 07 


21 II 


20 14 


19 19 


17 29 


50 


4 


OO 


27 25 


26 26 


25 28 


24 31 


23 33 


22 36 


21 39 


20 42 


19 46 


18 50 


18 18 


4 00 




10 


27 55 


2656 


25 57 


24 59 


24 01 


23 03 


22 06 


21 08 


20 II 


19 15 


10 


; 


20 


28 22 


27 22 


26 23 


25 25 


24 25 


23 27 


22 29 


21 31 


20 33 


19 36 


183.8 


20 


1 


SO 


28 46 


27 46 

28 07 


26 47 


25 47 


2448 


23 49 


22 50 


21 51 


20 53 


19 55 


1857 


SO 




40 


29 08 


27 07 


26 07 


25 07 


24 09 


23 09 


22 09 


21 10 


20 12 


19 13 


40 




60 


29 26 


28 25 


27 24 


26 24 


25 24 


24 25 


23 25 


22 25 


21 26 


20 27 


19 27 


60 


5 


OO 


29 40 


28 40 


27 39 


26 39 


2538 


24 38 


2338 


22 38 


21 38 


20 39 


19 39 


6 00 




lO 


29 52 


28 52 


-7 51 


26 50 


25 49 


24 50 


23 49 


22 49 


21 49 


20 50 


1949 


10 




20 


30 01 


29 01 


27 59 


26 59 


25 59 


24 59 


23 57 


22 57 


21 57 


20 57 


19 56 


20 




SO 


3008 


29 07 


28 06 


27 06 


26 05 


25 04 


24 04 


23 03 


22 03 


21 03 


20 02 


SO 




40 


30 II 


29 09 


28 09 


27 09 


26 09 


25 08 


24 07 


23 07 
23 08 


22 07 
22 08 


21 07 


20 06 


40 




60 


30 II 


29 10 


28 09 


27 10 


26 09 


25 09 


24 08 


21 07 


20 06 


50 

• 


6 


OO 


30 08 


29 07 


28 08 


27 08 


26 08 


25 07 


24 07 


23 07 


22 07 


21 07 


20 06 


6 00 


1 


10 


30 03 


29 02 

28 55 


28 02 


27 03 


26 03 


25 03 


24 03 


23 03 


22 04 


21 03 


20 03 


10 




20 


29 55 


27 55 


26 56 


25 56 


24 57 


23 57 


22 58 


21 58 


20 58 


1958 


20 


1 
1 


SO 


29 44 


2845 


27 45 


26 46 


25 47 


24 47 


23 48 


23 48 


21 49 


20 50 


19 51 


SO 


1 


40 


29 30 


28 31 


27 32 


26 33 
26 18 


25 34 


24 36 


23 37 


22 38 


21 40 


20 41 


19 42 


40 . 


1 


50 


29 14 


28 15 


27 17 


25 20 


24 22 


23 24 


22 25 


21 27 


20 29 


19 30 


60 


7 


OO 


28 55 


27 57 


26 59 


26 01 


25 03 


24 05 


23 08 


22 10 


20 56 


20 15 


19 17 


7 00 




lO 


2y 32 


27 35 


26 37 


25 41 


24 44 


23 47 


22 49 


21 53 


20 00 


19 02 


10 




20 


28 08 


27 II 


26 14 


25 18 


24 21 


23 26 


22 29 


21 33 


20 37 


19 42 


18 45 


?2 




SO 


27 40 


26 44 


25 49 


24 53 


23 57 


23 02 


22 07 


21 12 


20 16 


19 21 

1859 


18 26 


30 




40 


27 09 


26 14 


"25 20 


24 25 


23 30 


22 36 


21 42 


20 47 


19 52 


18 04 


40 




50 


26 37 


25 43 


2448 


23 55 


23 02 


22 08 


21 14 


20 21 


19 27 


18 35 


17 42 


60 


8 


OO 


26 01 


25 07 


24 15 


23 22 


22 29 


21 37 


20 45 


19 52 


IQ 01 
18 31 


18 09 


17 17 


8 00 




lO 


25 23 


24 30 


2338 


22 48 


21 56 


21 05 


20 13 


IQ 22 


17 41 


16 50 


10 




20 


24 42 


23 50 


23 10 


22 10 


21 19 


20 2v^ 


19 39 


18 49 


17 59 


17 11 


16 21 


20 




SO 


23 57 


23 07 


22 18 


21 29 


20 41 


19 52 


IQ 03 


18 14 


17 26 


16 38 


15 51 


SO 




40 


23 XI 


22 22 


21 34 


20 46 


19 59 
19 16 


IQ 12 


18 25 


17 38 


16 52 


16 05 


15 18 


40 


I 


60 


22 21 


21 34 


20 47 


20 02 


18 30 


17 44 


1659 


16 14 


15 29 


14 44 


60 


9 


OO 


21 29 


30 44 


19 59 


19 15 


18 30 


17 46 


'Z ^l 


16 19 


15 35 


14 52 


14 08 


00 




lO 


20 35 


IQ 51 


IQ 08 


18 25 


17 42 


17 00 


16 18 


15 35 


14 54 


14 13 


13 32 


10 




20 


19 37 


17 5« 


18 14 


17 33 


16 53 


16 12 


15 31 


14 51 


14 II 


13 32 


12 53 


20 




30 


18 ^8 


17 18 


16 40 


16 00 


15 22 


14 43 


14 05 


13 27 


12 50 


12 12 


SO 1 




40 


17 36 


1658 


16 21 


15 43 


15 06 


14 29 


13 53 


13 17 


12 41 


12 06 


II 31 


40 ' 




50 


16 32 


15 56 


15 21 


14 45 


14 II 


13 36 


13 01 


12 27 


II 54 


II 21 


10 48 


60 


lO 


OO 


15 25 


14 52 


14 18 


13 46 


13 13 


12 41 


12 09 


II 37 


II 05 


10 34 


10 03 


10 00 




lO 


14 16 


13 45 


13 14 


12 43 


12 14 


II 44 


II 13 


10 44 


10 15 


^57 


9 17 
8 30 


10  




20 


13 05 


12 37 


12 08 


II 40 


II 12 


10 45 


10 17 


q 50 


9 24 
8 30 


20 


1 


20 


II 53 


II 27 


II 00 


10 35 


10 09 


9 44 


9 19 


8 54 


8 06 


7 42 


SO 




40 


10 3Q 


10 14 


9 51 


28 


Q 06 

8 00 


8 43 


8 21 


7 59 


7 37 


7 15 


653 


40 




50 


9 22 


9 02 


8 40 


8 20 


7 40 


7 21 


7 01 


642 


6 23 


6 03 


60 


11 


OO 


8 04 


7 47 


728 


7 II 


6 54 


637 


6 20 


6 03 


5 46 


5 30 


5 13 


11 00 




lO 


6 46 


631 


6 16 


6 01 


5 46 


5 32 


5 IS 


5 04 


4 50 


4 35 


4 22 


10 




20 


5 26 


5 14 


502 


4 50 


438 


4 26 


4 15 


4 03 


3 52 


3 41 


3 30 


20 




SO 


4 05 


356 


3 46 


338 


3 29 


3 21 


3 12 


3 03 


2 55 


2 47 


2 38 


SO 


1 


40 


2 44 


238 


2 32 


2 26 


2 20 


2 14 


2 oS 


2 02 


I 57 


I 51 


I 46 


40 , 




50 


I 22 


I 18 


I 16 


I 13 


I 10 


I 07 


I 04 


I 01 


59 


56 


53 


60 


13 


OO 


00 


00 


00 


00 


00 


00 


00 


OO- 


00 


00 


00 


12 00 





In Korth latitude, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from North to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from North to West. 

In South latltvdej when the star is rising or East of the meridian, the tabulated azimuths are reckoned from South to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from South to West. 

When the Utitade and declination are of different name, the tables are to be entered with the supplement of the hour angle and the 
supplement of the tabulated azimuth is to be taken for the required true hearing. 
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AZIMUTH OR TRUE BEARING. 



liATITUOB 7 


o. 




DKCUNATION- 


-SAME NAME AS^I^ATITUDE. 




liATlTUDB 7°. 


Hour Angle. 


340 

1 


26° 


26° 


270 
/ 


280 


20° 


30° 


31° 


82° 

/ 


33° 

/ 


34° 


36° 


1 

Bloar Aniple* ' 


ll. 


ni. 


' 


/ 


' 


/ 


/ 


/ 


' 


' 


b« in. 


O 


OO 


00 


00 


00 


00 


00 


00 


00 


00 


00 


a 00 


00 


00 


00 




lO 


746 


7 17 


651 


6 28 


6 08 


5 49 


5 32 


5 15 


500 


4 47 


4 33 


8 39 


10 




20 


15 12 


14 19 


13 33 


12 46 


12 06 


II 30 


10 55 


10 24 


9 55 


9 27 


9 02 


20 




30 


22 07 


20 53 


19 46 


18 44 


17 47 


16 54 


16 06 


15 21 


14 39 


14 00 


13 23 


12 49 


SO 




40 


28 21 


26 52 


25 30 


24 15 


23 04 


21 59 


20 59 


20 02 


19 09 


18 19 


17 33 


1649 


40 




50 


33 51 


32 II 


30 40 


29 14 


27 54 


26 40 


25 29 


24 24 


23 21 


22 23 


21 27 


20 36 


hO 


1 


OO 


3836 


3^ 52 


35 M 


33 42 


32 16 


30 54 


29 37 


28 24 


27 15 


26 09 
2938 


25 08 
^ 32 


24 09 


1 00 




10 


42 43 


40 56 


39 16 


37 40 


3609 


34 44 


33 22 


32 03 


3049 


27 28 


10 




20 


46 15 


44 29 


42 47 


41 09 


39 37 


380!^ 


36 43 


35 21 


34 04 


3249 


31 39 


30 30 


20 




30 


49 17 


47 32 


45 51 
48 31 


44 14 
46 55 


42 40 


41 10 


39 44 


38 21 


37 01 


35 44 


34 30 


33 19 


30 




40 


51 53 
5408 


90 11 


45 22 


43 52 


42 25 


41 01 


39 40 


38 21 


37 05 
39 26 


35 52 


40 




50 


52 28 


50 50 


49 16 


47 44 


46 15 


44 48 


43 24 


42 02 


40 43 


38 II 


SO 


2 


OO 


56 05 


54 28 


52 52 


51 20 


49 50 


48 22 


4655 


45 32 


44 " 
46 05 


42 51 


4» 34 


40 19 


2 00 




lO 


57 45 


56 10 


5438 


5308 


5' 39 


50 13 


4848 


47 26 


44 45 
46 28 


43 28 


42 13 


10  




20 


59 " 


57 39 


56 II 


56 06 


53 »7 


5» 52 


50 28 


49 07 


47 47 


45 »» 

46 45 


43 57 


20 




30 


60 27 


58 58 


57 32 


54 42 


53 19 


51 58 


50 37 


49 »9 


48 ox 


45 30 


SO 




40 


61 32 


60 06 


5842 


57 19 


55 57 


54 l^ 


53 16 


51 58 


50 39 


49 2^ 


48 08 


46 54 


40 




60 


62 28 


61 05 


59 44 


5823 


57 03 


55 44 


^ 25 


53 09 


51 52 


^ ii 


49 23 


48 09 


60 

1 


3 


OO 


63 18 


61 57 


6038 


59 19 


58 01 


56 43 


55 27 


54 " 


52 56 


5» 42 


50 29 


49 16 


3 00 




lO 


64 00 


62 42 


61 25 


60 08 


58 52 


57 36 


56 21 


55 07 


53 54 


52 40 


51 28 


50 17 


10 




20 


64 37 


63 21 


62 05 


60 50 


59 36 


58 22 


57 09 


55 56 


54 43 


53 32 


52 21 


51 10 


20 




SO 


6508 


63 54 


62 40 


1 61 27. 


60 14 


59 02 


57 51 


56 39 


55 28 


54 17 


S3 07 


51 58 


SO 




40 


6535 


64 22 


63 II 


1 61 59 


60 48 


59 37 


58 26 


57 16 


56 06 


54 57 


5348 


52 39 


40 




60 


65 57 


64 47 


6336 


62 26 


61 17 


60 07 


5858 


57 49 


56 41 


55 32 


54 23 


53 16 


50 


4 


OO 


66 15 


6506 


6358 


62 49 


61 40 


60 32 


59 24 


58 16 


57 09 


56 02 


54 54 


5348 


\ 00 




lO 


66 30 


65 22 


64 15 


63 07 


62 00 


60 53 


59 47 


5840 


57 34 


56 26 


55 20 


54 15 


10 




20 


66 42 


65 35 


64 29 


' 63 23 


62 17 


61 10 


60 05 


58 59 


57 54 


5648 


55 43 


5438 


22 




30 


66 50 


65 45 


64 40 


1 6335 


62 30 


61 24 


60 19 


59 15 


58 10 


57 05 


56 01 


54 56 


so 




40 


66 56 


65 52 


, 64 47 


, 63 44 


62 39 


61 35 


60 31 


' 59 27 


58 23 


57 18 


56 15 


55 II 


40 




50 


6659 


65 55 


I 64 52 


6348 


62 46 


61 42 


60 39 


59 35 


5833 


57 29 


56 26 


55 23 


50 


5 


OO 


6659 


65 57 


64 53 


63 51 


62 49 


61 46 


60 44 


5941 


5838 


57 35 


56 33 


55 31 


5 00 




lO 


6657 


65 55 


64 53 


63 51 


62 50 


61 47 


6045 


59 44 


58 41 


57 40 


5638 


55 35 


10 




20 


66 52 


65 50 


64 49 


6348 


62 47 


61 45 


6044 


59 43 


58 42 


57 40 


5638 


55 37 


20 




30 


6645 


6544 


64 44 


63 43 


62 42 


61 41 


60 40 


•59 39 


5839 


57 37 


' 5636 


55 35 


so 




40 


66 35 


65 35 


. 64 35 


63 35 


62 34 


61 33 


60 33 


59 32 


5832 


57 32 


56 31 


55 31 


40 




50 


66 24 


65 24 


64 23 


63 23 


t'x 24 


61 24 


60 24 


59 24 


5824 


57 24 


56 23 


55 23 


50 


6 


OO 


66 10 


65 09 


' 64 10 


63 10 


62 II 


61 10 


60 II 


' 5912 


58 II 


57 " 


56 12 


55 12 


6 00 




lO 


65 53 


64 54 


63 54 


62 54 


61 55 


6056 


59 56 


58 57 


57 57 


5658 


5558 


1 54 58 


10 




20 


65 34 


64 35 


63 35 


' 62 36 


61 37 


60 37 


5938 


5838 


57 39 


56 40 


55 41 


54 42 


20 




30 


65 13 


64 14 


63 14 


. 62 15 


61 16 


60 16 


59 17 


58 18 


57 19 


96 20 


55 20 


54 22 


so 




40 


64 49 


6349 


62 51 


61 51 


60 53 


59 53 


58 54 


57 55 


5656 


55 57 


54 57 


53 59 


40 




50 


64 23 


63 23 


62 24 


61 25 


60 26 


59 26 


58 27 


57 28 


5629 


55 29 


54 31 


53 33 


50 


7 


OO 


63 53 


62 54 


61 54 


60 55 


59 55 


5856 


57 57 


5658 


55 59 


55 00 


54 01 


53 03 


7 00 




lO 


63 21 


62 22 


61 22 


60 23 


59 24 


58 24 


57 24 
5648 


56 26 


55 27 


54 28 


53 29 


52 31 


10 




20 


62 46 


61 46 


60 47 


59 47 


58 47 


57 47 


55 49 


54 50 


53 52 


52 52 


51 54 


20 




30 ^ 


62 08 


61 08 


60 07 


' 5908 


58 08 


5708 


5608 


55 09 


54 n 


53 12 


52 13 


51 15 


SO 




40 


61 26 


60 26 


59 25 


58 25 


57 26 


56 25 
55 3^ 


55 25 


54 27 


53 28 


52 29 


51 30 


50 32 


40 




60 


60 41 


59 40 


58 39 


57 39 


5638 


54 39 


53 40 


52 40 


51 42 


50 42 


49 45 


50 


» 


OO 


5? 51 


5850 


57 49 


5648 


5548 


54 48 


53 48 


5248 


51 49 


50 50 


49 51 


48 54 
47 3 


8 00 




lO 


5858 


57 56 


56 54 


55 54 


54 53 


53 52 


52 52 


51 53 


50 53 


49 54 
4855 


4856 


10 




SO 


58 00 


56 57 


55 56 


54 55 


53 53 


52 52 


51 52 


5053 


48 48 


47 55 


46 58 


20 




30 


56 57 


55 54 


54 52 


53 50 


52 49 


51 48 


5048 


47 49 


46 52 


45 53 


SO 




40 


55 49 


54 46 


53 43 
52 2^ 


52 41 


51 39 


50 37 


49 37 


4838 


47 38 


46 40 


45 41 


44 44 


40 




60 


54 35 


53 31 


51 26 


50 24 


49 22 


48 22 


47 22 


46 23 


45 24 


44 26 


43 30 


60 


9 


OO 


53 15 


52 II 


51 07 


50 04 


49 03 


48 01 


47 00 


4601 


45 02 


44 03 


43 05 


42 09 


9 00 




lO 


51 47 


50 43 


49 39 
4804 


4837 


47 34 


46 32 


45 33 


44 33 


43 35 


42 36 


41 40 


40 44 


10 




SO 


50 13 


49 07 


47 01 


45 59 


44 57 


4358 


42 59 
41 18 


42 01 


41 03 


40 07 


39 12 


20 




SO 


4830 


47 25 


46 21 


45 18 


44 16 


43 15 


42 16 


40 21 


39 23 


38 28 


37 33 


SO 




40 


4638 


45 33 


44 30 


43 27 


42 26 


41 25 


40 26 


39 29 


38 33 


37 36 


36 42 


35 49 
33 58 


40 




50 


44 36 


43 32 


42 29 


41 27 


40 27 


39 27 


38 29 


37 33 


36 37 


35 43 


34 50 


50 


lO 


OO 


42 25 


41 20 


40 19 


39 18 


38 18 


37 19 


36 24 


35 28 


34 34 


33 41 


32 50 


32 00 


10 00 




10 


40 01 


3858 


37 56 


36 57 
34 28 


35 59 


35 02 


34 07 


33 14 


32 22 


31 31 


30 42 


29 54 


10 




30 


37 25 


36 24 


35 25 


33 31 


32 36 


3^ 44 


30 54 


30 03 


?? '1 


28 27 


27 42 


20 




SO 


34 37 


3338 


32 40 


31 46 


30 52 


30 00 


29 10 


28 22 


27 35 


26 48 


26 05 


25 22 


SO 




40 


31 34 


3038 


29 45 


2853 


28 02 


27 13 


26 27 


25 42 


24 58 


24 15 


23 34 


22 54 


40 • 




60 


28 19 


27 27 


26 37 


2548 


25 02 


24 17 

1 


23 34 


22 53 


22 13 


21 33 


20 56 


20 20 


50 . 

1 


11 


OO 


24 49 


24 02 


23 16 


22 33 


21 52 


21 10 


20 32 


19 55 


19 20 


1845 


18 12 


17 40 


11 00 




lO 


21 06 


20 25 


19 45 


19 07 


18 30 


17 55 


17 22 


16 50 


16 19 


15 50 


15 21 


14 54 


10 




20 


17 II 


1636 


16 02 


15 30 


15 01 


14 32 


14 04 


1338 


13 12 


12 48 


12 24 


12 02 


20 




SO 


848 


12 36 


12 10 


II 46 


II 23 


II 01 1 


10 39 


10 iS 


9 59 


9 40 


9 23 


9 06 


SO 




40 


8 30 


8 II 


7 54 1 


7 39 


7 24 


7 09 


6 5§ 


6 42 


6 29 


6 18 


6 06 


40 




60 


4 25 


4 16 


407 


358 


3 51 


3 43 


3 35 


3 28 


3 22 


3 15 


3 09 


3 04 


50 


12 


OO 


00 


00 


00 


00 1 


CO 


00 


00 


00 

1 


00 


00 


00 


00 


12 00 

1 



In North Utltnde, when the star is rising or Bast of the meridian, the tabulated azimuths arc reckoned from North to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from North to West. 

In 8o«th latltade, when the star is rising or Bast of the meridian, the tabulated azimuths are reckoned from South to Bast: and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from South to West. 

When the latlt«de and defllnatlon are of different name, the tables are to be entered with the supplement of the hour angle and the 
supplement of the tabulated azimuth is to be taken for the required true bearing. 
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AZIMUTH OR TRUE BEARING, 



I^ATITVDE 70. 



DECLINATION— SAMK NAME AS— LATITUDE. 



LATITUDE 70. 



Hour Aiiffle* 



O 



2 



3 



6 



9 



10 



11 



12 



in* 
00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
60 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
SO 

00 
10 
20 
80 
40 
60 

00 
10 
20 
30 
40 
60 



36° 





/ 





00 


4 

8 


10 
16 


12 


16 


16 


07 


19 47 


1 a6 26 



370 , 38« 



00 i 
10 

20 ; 
so 

40 I 
60 I 

00 
10 
20 

30 

40 , 

60 I 

00 
10 
20 ' 
30 
40 

60 , 

00 
10 
20 
30 
40 
60 

00 
10 
20 
30 
40 
60 

00 
10 
20 
30 
40 
60 
00 



29 25 

32 10 

34 41 
36 59 

39 05 

40 59 

42 43 

44 17 

45 41 

46 56 

48 04 

49 05 

50 00 

50 48 

51 31 

52 08 

52 41 

53 09 
53 32 

53 52 

54 08 
54 20 

54 29 
54 34 
54 30 
54 35 
54 30 
54 23 

54 12 
5358 
53 42 
53 22 
53 00 
52 34 

52 04 

51 31 

50 56 

50 16 

49 33 
48 46 

47 54 
46 59 
46 00 

44 55 

43 47 
42 32 

41 12 

39 4« 
38 16 

36 39 
34 56 

33 06 

31 10 
29 06 

26 57 

24 39 
22 15 

19 45 

17 aS 

14 27 

II 40 

8 48 

5 54 

258 
o 00 



o 00 

3 59 

7 55 
II 46 

15 27 
1^59 



22 20 

25 28 
28 22 

31 04 

33 33 
35 49 

37 54 

39 47 

41 31 

43 04 

44 29 

45 45 

46 53 

47 56 

48 51 

49 39 

50 23 

51 01 

5» 35 

52 03 

52 27 
5248 

53 04 
53 17 

53 26 

53 31 

53 34 

53 34 

53 30 

53 23 

53 12 
5258 
52 43 
52 23 
52 00 

51 35 

51 06 

50 33 
49 58 
49 18 
48 35 
47 48 

46 57 
46 02 

45 03 
43 59 

42 50 
41 36 

40 17 
3852 
37 23 
35 47 

34 04 

32 16 

30 21 
28 21 
26 

23 
21 38 
19 II 

16 39 

14 01 

II 19 

8 32 

5 43 
2 52 
o 00 



o 00 

3 49 

7 35 

II 17 

14 51 
18 IS 



21 

24 

27 



28 

31 
22 



30 00 

32 26 
34 41 

36 45 
3837 

40 20 

41 53 

43 19 

44 34 

45 44 

46 46 

47 42 
4831 
49 »6 

49 55 

50 28 

50 58 

51 23 

51 44 

52 01 

52 14 

52 24 
52 30 
52 ?3 
52 33 
52 29 
52 22 

52 13 
51 59 
51 43 
51 24 
51 01 
50 37 

50 07 
49 36 

48 59 
48 21 

47 37 
46 51 

46 00 
45 05 
44 06 
43 03 
41 54 
4041 

39 22 

37 59 
36 30 
34 56 

33 14 

31 28 

29 35 

27 35 

25 31 

23 19 
21 01 

1838 

16 09 

13 36 
10 5Q 

8 17 

5 33 
2 47 

o 00 



8»o 



o 
3 

I 



00 

39 

17 



40° 



10 49 

14 15 
17 32 



35 37 

37 29 

39 " 

40 44 

42 08 

43 25 

44 35 

45 37 

46 34 

47 24 

48 09 

48 49 

49 23 

49 52 

50 19 

50 40 

5058 

51 II 

51 21 
51 aS 
51 32 
51 32 
51 28 
51 22 

51 13 
50 59 
50 44 
50 25 
50 03 
49 37 

4^ 09 
48 37 
48 02 
47 22 
46 39 
45 53 

45 03 
44 oS 
43 09 
42 06 

4058 
39 46 

38 28 
37 05 
35 37 
34 04 
32 24 

30 39 

28 49 
26 52 

24 48 
22 3g 
20 26 
18 06 

15 42 
13 12 

10 39 
8 02 

5 23 
2 42 
o 00 



o f 
o 00 
3 31 



34 30 
36 21 

38 

39 

41 00 

42 17 

43 27 

44 30 

45 26 

46 17 

47 02 

47 43 

48 17 

48 48 

49 15 
49 36 

49 54 

50 09 

50 19 
50 26 

5031 
50 31 
50 28 
50 22 

50 13 
50 00 
49 44 
49 26 
49 04 
48 39 



48 
47 
47 
46 



II 

39 
03 
25 



41< 



1 


00 


zo 


23 


13 42 


16 


53 



20 40 


19 54 


23 37 


22 46 < 


26 23 


25 27 i 


28 59 


27 59 ! 


31 22 


30 20 ; 


33 34 


32 30 



45 41 
44 56 

44 06 
43 II 
42 14 
41 10 
40 03 
38 51 

37 34 ' 
36 13 
34 46 
33 13 
31 35 
29 52 

28 03 
26 08 
24 08 
22 02 
19 50 
17 35 

15 14 ' 
12 48 
10 20 

7 47 
5 13 
2 37 
o 00 



o ' 
o 00 
3 22 

6 42 
958 

1309 

16 14 

19 10 
21 56 

24 34 
27 02 

29 20 

31 28 

33 26 

35 16 

36 56 

38 28 

39 53 

41 10 

42 19 

43 22 

44 19 

45 10 

45 56 

46 37 

47 12 

47 44 

48 10 

4832 
4851 

49 06 

49 17 
49 25 
49 29 
49 30 
49 27 
49 22 

49 13 

49 01 
48 45 
48 27 
48 05 
47 41 

47 12 
46 41 
46 05 
45 27 

44 45 
44 00 

43 09 
42 15 
41 17 

40 16 

39 09 

37 5^ 

36 41 
35 21 

33 55 

32 24 

30 47 
29 05 

27 19 

25 26 
23 28 
21 25 
19 17 

17 03 

14 47 
12 27 

10 02 

7 34 
5 04 
2 32 
o 00 



42° 



o 00 

3 14 
6 27 

9 35 
12 39 

15 36 

18 26 
21 09 
23 42 
26 06 
28 22 
30 27 



32 
34 



23 
12 



9 
7 
4 

2 
o 



44 
20 

54 
27 

00 



43° 



35 51 
37 22 
3846 
40 03 



13 
16 



41 
42 

43 13 

44 05 

44 51 

45 31 

46 08 

46 39 

47 06 
47 2Q 

47 48 

48 03 

48 15 
48 23 
48 27 
48 29 
48 26 
48 21 

48 13 
48 01 

47 46 
47 28 
47 06 
46 42 

46 14 

45 43 
45 07 
44 30 
43 48 
43 03 

42 13 I 
41 19 
40 22 
39 21 
38 14 
37 05 I 

35 49 

34 30 

33 04 

31 35 
30 00 

28 20 

26 35 

24 45 
22 50 

20 49 
18 44 
16 35 

14 22 
12 04 



o 00 

3 07 
6 II 

9 13 
12 II 

15 01 

17 46 
20 23 
22 52 

25 13 
27 24 

29 28 

31 23 

33 og 

34 48 

36 17 

37 41 
3857 

40 06 

41 10 

42 08 

42 59 

43 46 

44 26 

45 03 

45 35 

46 03 

46 26 

46 45 

47 o> 

47 13 
47 21 
47 26 
47 28 
47 27 
47 22 

47 13 
47 02 
46 47 
46 2q 
46 08 

45 44 

45 16 
44 46 
44 II 
43 33 
42 52 
42 07 

41 17 
40 24 

39 27 
26 

21 

36 II 

34 57 
33 39 



3 
3/ 



32 
30 



16 
47 



29 14 
27 35 

25 53 
24 04 
22 12 
20 14 
18 13 
16 06 

13 56 
II 43 

9 

7 

4 

2 

o 



440 



26 

07 
45 
23 
00 



09 
54 

37 

19 
00 



450 ! 46° 



o 00 

2 59 
5 57 
8 52 

II 43 

14 27 

17 07 

19 39 

22 03 

24 20 
26 29 

28 30 

30 23 

32 08 

33 44 

35 14 

36 37 

37 52 

39 02 

40 05 

41 02 

41 54 

42 40 

43 22 

43 59 

44 31 

44 59 

45 23 
45 42 

45 59 

46 II 
46 20 
46 25 
46 27 
46 26 
46 21 

46 13 
46 02 

45 48 
45 30 
45 o? 
44 Ab 

44 18 
43 48 
43 13 
42 35 
41 54 
41 09 

40 21 

39 29 

38 33 
37 32 
36 27 

35 19 

34 o^ 
32 48 

31 27 

29 59 

28 2« 
26 51 

25 10 

23 24 

21 35 
19 40 
17 41 

15 38 

13 31 
II 22 

9 
6 

4 

2 

o 



t 


/ 


00 


00 


2 52 


246 


5 42 
8 31 


5 29 


8 11 


II 16 


10 50 


13 56 


13 24 


16 29 


15 53 


18 57 


18 16 



21 18 
23 31 

25 37 

27 35 

29 25 

31 08 

32 43 

34 12 

35 34 

36 49 

3758 

39 01 
3958 

40 49 

41 
42 



36 
18 



42 55 

43 27 

43 5^ 

44 20 
44 40 

44 57 

45 09 
45 19 
45 24 
45 27 
45 25 
45 21 

45 n 
45 03 
44 48 
44 31 
44 II 
43 48 

43 20 
42 50 
42 16 

41 39 
40 58 

40 14 

39 25 

58 34 
37 38 
36 38 
35 35 
34 28 

33 15 
31 59 
30 37 
29 13 
27 42 
26 08 

24 29 
22 46 

20 59 
19 07 
17 II 
15 II 

13 07 
II 02 



8 
6 

4 
2 

o 



52 

41 
29 
15 
00 



20 32 
22 41 

24 45 
26 40 

28 28 

30 09 

31 43 

33 10 

34 31 

35 46 

36 54 

37 57 

38 54 

39 46 

40 32 

41 13 

41 51 

42 23 

42 52 

43 17 
43 37 

43 54 

44 07 
44 16 
44 22 
44 25 
44 24 
44 20 

44 13 
44 02 
43 49 
43 32 

43 II 
42 48 

42 22 

41 51 
41 19 
40 41 
40 02 
39 18 

38 30 
37 39 
36 44 
35 45 
34 42 
33 36 

32 24 
31 09 

29 49 
28 26 
26 58 

25 25 

2348 
22 07 
20 22 

1833 
16 40 
14 44 

12 44 
10 42 
8 36 
6 29 
4 26 
2 10 
o 00 



47c 



o 00 

2 39 

5 17 

7 52 
10 25 

12 53 

15 18 

17 36 
19 48 

21 55 

23 54 

25 47 

27 32 

29 10 

30 44 

32 10 

33 31 

34 44 

35 51 

36 54 

37 50 

3842 

39 29 

40 10 

40 48 

41 21 

41 50 

42 14 
42 35 

42 52 

43 05 
43 15 
43 21 
43 24 
43 23 
43 20 

43 13 
43 02 
42 49 
42 33 
42 13 
41 50 

41 24 
40 54 
40 21 

39 45 
39 05 

38 22 

37 35 
36 44 
35 50 
34 53 
33 50 
32 45 

31 35 
30 21 
29 03 
27 41 
25 14 

24 43 

23 09 
21 30 

19 47 

18 01 

16 II 
14 17 

12 21 
10 22 

8 21 

6 18 

4 12 
2 06 
o 00 



Hour Angfle* 



O 



6 



9 



10 



11 



12 



in. 
00 
10 
20 
SO 
40 
60 

00 
10 
20 
30 
40 
60 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
60 
00 



In North latitude, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from North to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from North to West. 

In 8onth latltade, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from South to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from South to West. 

When the latitude and deelinatloii are of different name, the tables are to be entered with the supplement of the hour angle ahd the 
supplement of the tabulated azimuth is to be taken for the required true bearing. 
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AZIMUTH OR TRUE BEARING. 



LATITIJDE 70. 



DECLINATION— SAME NAME AS— LATITUDE. 



liATITUDB 70. 



Honr Angfle* 



O 



3 



« 



9 



10 



11 



12 



480 



00 
10 
20 
30 
40 
60 

00 
10 
20 
30 
40 
50 

00 
10 
30 
80 
40 
50 

00 
10 

:»o 

30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
60 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
60 

00 
10 
20 
30 
40 
50 

00 
10 
20 ! 
30 ; 
40 ' 
50 ! 

00 
10 
20 
30 
40 
50 
00 



o 

o 
2 

5 
7 



00 

33 
05 
34 



490 



10 02 
12 24 

\i^ 

19 06 
21 oR 

23 05 

24 54 

26 39 

28 15 

29 47 

31 " 

32 30 

33 43 

34 50 

35 52 
3648 

37 39 

38 25 

39 08 

39 45 

40 18 

40 47 

41 II 
41 32 

41 50 

42 03 

42 13 
42 20 
42 23 
42 23 
42 19 

42 13 
42 03 
41 50 
41 34 
41 14 
40 52 



II 58 

10 03 

8 05 

6 05 

4 05 

2 02 

o 00 



O 

2 

4 

7 

9 
II 



00 

27 
53 
17 
39 
57 



14 II 
16 20 
18 25 
20 24 
22 17 

24 04 

25 46 

27 21 

28 50 
30 14 
3' 31 

32 42 

33 49 

34 50 

35 46 

36 37 

37 23 
3805 

3842 
39 15 

39 44 

40 09 
40 30 

40 48 

41 01 
41 II 
41 19 
41 22 
41 23 
41 19 

41 13 
41 03 
40 51 
40 34 
40 16 

39 54 



6OO 



II 36 
9 44 



7 
5 
3 



50 
55 
57 



I 59 
o 00 



o 
o 

2 

4 
7 
9 



00 
22 
42 
00 

17 



II 30 



13 


39 


15 44 


17 


45 


19 40 


21 


31 


23 


15 


^ 


53 
a? 


27 
39 


^ 


30 33 


31 43 



32 48 

33 49 

34 45 

35 35 

36 21 

37 03 

37 39 

38 13 
3841 

39 07 
39 28 

39 46 

40 00 
40 II 
40 17 
40 21 
40 22 
40 18 

40 13 
40 03 

39 5> 
39 36 
3? 17 
3855 



40 26 


39 28 


3830 


39 57 


38 59 


38 02 


39 24 


38 27 


37 30 


3S48 


37 52 


36 56 


3809 


37 13 


36 17 


37 27 


36 32 


35 36 


36 40 


35 46 


34 51 


35 51 


34 57 


34 03 


34 57 


34 04 


33 11 


34 00 


3308 


32 15 


32 59 


32 08 


31 17 


31 54 


31 04 


30 14 


3045 


2556 


29 07 


29 32 
a8 15 


2845 


27 57 


27 30 


26 44 


2655 


26 10 


25 26 


ai5 30 


24 47 


24 06 


34 02 


23 21 


22 41 


M 30 


21 50 


21 12 


20 53 


20 17 


19 40 


19 13 


18 40 


18 06 


17 30 


1658 


16 27 


15 42 


15 13 


14 47 


13 51 


13 27 


13 02 



II 15 

9 26 

7 36 

5 43 

3 49 

1 55 
o 00 



510 



o 

2 

i 

8 
II 



00 
16 

31 
44 
56 
04 



520 



7 
5 
3 
I 
o 



21 

33 
42 

51 
00 



13 09 

15 10 

17 06 

18 59 
20 45 

22 27 

24 03 

25 34 

26 59 

28 20 

29 34 

30 44 

31 49 

32 49 

33 44 

34 33 

35 19 

36 01 

3638 

37 II 

37 40 

38 <H 
38 27 

38 44 

3858 

39 09 
39 16 
39 20 
39 21 
39 18 

39 13 
39 03 
38 52 
38 37 
38 18 
37 58 

37 32 
37 04 
36 33 
35 59 
35 21 
34 41 

33 57 
33 09 
32 18 

31 24 
30 26 

29 25 

28 19 

27 II 

25 59 
24 44 

23 24 
22 01 

20 35 

19 06 I 

I5S 

14 19 
12 38 

10 54 
9 09 



00 
2 10 

1 20 
o 29 

8 35 
10 39 

12 39 
14 37 
16 29 
18 18 

20 02 

21 40 

23 14 

24 43 

26 07 

27 25 

28 38 

29 47 

30 51 

31 50 

32 44 

33 33 

34 19 

35 00 

35 37 

36 10 

3638 

37 03 
37 24 
37 42 

37 56 

38 07 
38 15 
38 19 
38 20 

38 18 

38 13 
3804 
37 52 
37 38 
37 20 
3^ 59 

3^^ 34 
36 07 
35 36 
35 03 
34 26 
33 47 



33 
32 
31 



14 
01 
22 43 

21 22 



16 
26 

30 33 
29 3<> 
28 36 

27 32 
26 26 

25 

24 



19 59 
IS 32 

17 01 

15 28 j 

13 52 
12 14 

10 33 
8 52 
7 07 
5 22 

3 35 
I 48 

o 00 



530 

1 


54<> 


' 


/ 


00 


00 


2 05 


2 00 


4 10 

6 14 


4 00 . 


5 59 


815 


756 


10 15 


951 



55< 



12 10 

14 03 

15 53 
17 37 

19 18 

20 54 

22 25 

23 52 

25 14 

26 30 

27 43 

28 49 

29 52 

30 50 

31 44 

32 33 

33 18 

33 58 

34 34 

35 07 

35 36 

36 01 
36 22 
36 40 

36 55 

37 06 
37 14 
37 18 
37 19 
37 IS 

37 12 
37 03 
36 52 
36 39 
36 21 
36 00 

35 36 
35 10 
34 39 
34 06 
33 31 
32 51 

32 08 

31 23 
30 34 
29 41 
28 46 
27 46 

26 44 

25 39 

24 30 

23 17 
22 02 

20 43 

19 21 

17 57 

16 29 

14 59 

13 26 
II 51 

10 13 

834 
6 53 
5 12 
3 28 

I 44 
o 00 



36 12 
36 04 

35 53 
35 40 
35 22 
35 02 

I 

34 39 
34 12 
33 43 
33 II , 
32 35 I 
31 57 I 

31 15 t 
30 30 
29 42  
28 51 , 

27 56 
26 58 

2558 
24 53 
23 46 
22 35 
21 22 
20 05 

18 46 

17 23 

15 5^ 

14 30 I 
13 00 t 

1! 29 

I 

9 54 
8 18 
6 40 

5 oi 
3 22 
I 40 
o 00 



00 
56 
50 

38 
28 



II 43 ' II 15 

13 32 13 00 

15 17 14 42 

16 59 16 21 
18 36 17 56 

20 09 , 19 26 

21 38 20 52 

23 02 22 14 

24 22 23 31 

25 38 24 45 

26 48 25 54 

27 53 26 58 

28 55 27 58 

29 52 28 55 

30 45 29 46 

31 33 30 34 

32 18 31 18 

32 57 

33 34 

34 06 

34 35 

35 00 
35 21 
35 39 

35 53 

36 05 
36 12 
36 17 
36 18 
36 17 , 35 17 



560 570 



31 


58 


32 33 

33 <» 


33 34 
3358 


34 
34 


21 
38 


34 52 


35 04 


35 
35 


12 
16 


35 


19 



35 12 
35 04 

34 54 
34 40 
34 24 
34 <H 

33 42 
33 16 
32 47 
32 16 
31 41 
31 03 

30 22 

2Q 38 
28 51 



00 

51 
42 
32 

19 
06 



10 50 
12 31 

14 09 

15 44 
17 16 

1843 

20 06 

21 26 

22 41 

23 53 

25 01 

26 04 

27 02 

2758 
26 48 

29 35 

30 18 
3058 

31 33 

32 OS 
32 33 

32 57 

33 19 
33 37 

33 51 

34 02 
34 10 
34 16 
34 18 
34 16 

34 12 
34 04 
33 55 
33 41 
33 25 
33 o^ 

32 43 
32 19 
31 51 
31 20 
30 45 
3008 

29 28 

28 46 
28 00 



28 01 


27 10 


27 07 


26 18 


26 II 


25 23 


25 II 


24 25 


24 09 


23 23 


23 03 


22 20 


21 54 


21 13 


20 43 


20 03 


19 28 


18 51 


18 10 


17 3fi 


16 51 


16 18 


15 28 


1458 


14 02 


13 34 


12 35 


12 10 


II 05 


10 43 


8 02 


9 15 


7 45 


6 26 


6 14 


4 51 


4 42 


3 15 


308 


I 37 


I 35 


00 


00 



o 
I 

3 
5 

i 



00 
46 

32 

18 
02 
44 



10 24 

12 01 

13 36 

15 08 

16 36 

18 01 

19 22 

20 3g 

21 52 

23 02 

24 08 

25 09 



31 05 
31 32 

31 57 

32 18 
32 36 

32 50 

33 02 
33 10 
33 15 
33 17 
33 16 

33 12 I 
33 05 I 
32 S5 
32 43 
32 27 

32 08 

31 46 
31 22 

30 54 
30 24 
29 50 

29 14 



28 35 

27 53 
27 oS 
26 21 
25 30 
24 36 

23 39 
22 40 

21 37 
20 32 
IQ 24 
18 14 

17 01 

15 4<'' 
14 28 

13 07 
II 46 
10 22 



I 



8 

7 
6 

4 
3 
I 
o 



56 
30 
01 

32 
01 

31 
00 



I 



bH^ 



00 
42 

24 
05 

45 
23 



9 59 
II 33 

13 04 

14 32 
1558 

17 19 

18 38 

19 52 

21 04 

22 12 

23 15 

24 16 



26 07 


25 12 


27 01 


26 05 


27 51 


26 54 


2« 37 


27 39 


29 19 


28 21 


2958 
30 33 


28 59 

29 33 



30 04 
30 32 , 

30 56 I 

31 17 

31 34 , 

31 49 

32 01 
32 09 

32 14 
32 16 

32 16 

32 II 
32 04 
31 56 
31 43 
31 2S 
31 09 

30 48 < 
30 25 
2958 •• 
29 28 
28 56 

28 20 ; 

27 42 

27 01 
26 17 

25 30 

24 42 i 

2348 ; 

22 54 I 
21 55 I 
20 55 

18 46 
17 37 

16 27 
15 14 

13 59 
12 41 

II 21 

10 00 



37! 



7 14 
548 
4 22 

56 

2S 



2 
I 

o 00 



580 



00 
3 16 



i 



8 02 

9 34 

11 05 

12 33 

13 58 

15 20 

16 39 

17 56 

19 08 

20 17 

21 23 

22 25 

23 24 

24 19 

25 10 

25 58 

26 42 

27 23 

28 00 

28 34 

29 05 
29 32 

29 56 

30 17 

30 34 

3P 49 

31 00 

31 08 
31 13 
31 15 
31 15 



31 

31 



II 
05 



30 56 

30 45 
30 29 

30 12 

29 51 
29 28 

20 02 

28 33 
28 01 

27 27 

26 50 
26 10 
25 27 
24 42 

23 53 
23 02 

22 08 

21 12 
20 14 
19 12 
18 08 

17 0! 

15 54 
14 42 

13 29 

12 

10 

9 39 

8 19 
6 58 

5 35 
4 12 
2 49 
I 25 
o 00 



Hour Allele* 



li. 

O 



6 



10 



11 



12 



00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 
00 



In North Ifttltade, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from North to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from North to West. 

In Sovth laUtade, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from South to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from South to West. 

When the latltade and deellaatlov are of dlffereat Bame, the tables are to be entered with the supplement of the hour angle and the 
supplement of the tabulateciaziniuth is to be taken for the required true bearing. 
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AZIMUTH OR TRUE BEARING, 



liATITCJDE 7 


°. 




DECLINATION— SAM^ NAME AS— LATITUDE. 




liATITVDB 70. 


Hour Anflfle* 


60° 


61° 


62° 


[63° 


640 


65° 


660| 


670 


|68o 


09° 


70° 


Hour Anffle* 


ll* lUa 


o / 


/ 


t 


/ 


 

/ 


/ 


/ 


/ 


f 


/ 


f 


li* mi* 


O OO 


OO 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


lO 


1 34 


1 30 


I 26 


I 22 


I 18 


I 15 


I II 


I 08 


I 04 


I 01 


57 


1 *® 


30 


3 07 


300 


2 51 


2 44 


2 37 


2 29 


2 22 


2 15 


2 08 


2 01 


I 54 


' 20 


30 


4 40 


4 29 


4 16 


4 05 


3 54 


3 43 


3 32 


3 23 


3 12 


3 02 


2 52 


SO 


40 


6 12 


556 


5 41 


5 26 


5 10 


456 


4 43 


4 28 


4 15 


4 02 


3 49 


40 


50 


7 42 


7 23 


7 04 


6 45 


6 27 


6 08 


5 51 


5 3* 


5 18 


5 01 


4 45 


50 


1 OO 


9 " 


8 48 


825 


8 03 


7 41 
10 06 


7 20 


7 00 


6 38 


6 19 


5 59 


5 40 


1 00 


lO 


10 38 


10 II 


9 45 


9 19 


8 30 


8 06 


7 43 
845 


7 20 


6 57 


634 


10 ' 


20 


12 02 


n 32 


II 03 


10 34 


9 39 


9 12 


8 19 


7 53 


7 28 


20 


30 


13 24 


12 51 


12 19 


II 47 


II 16 


10 45 


10 14 


9 45 


9 16 


8 48 


8 19 


30 


40 


14 44 


14 08 


13 31 


12 57 


12 23 

13 28 


II 49 


II 17 


10 44 


10 13 


9 41 


9 10 


40 


60 


16 00 


15 21 


14 43 


14 05 


1253 


12 17 


II 42 


II 08 


1033 


9 59 


50 


2 OO 


17 13 


16 32 


^§ 51 


15 II 


14 31 


13 53 


13 15 


12 37 


12 01 


II 24 


10 48 


A 00 


lO 


iS 24 


17 40 


1656 


16 14 


15 32 


14 51 


14 II 


13 31 


12 52 


12 13 


II 34 


10 


20 


19 31 


1844 


17 59 


17 14 


16 31 


15 47 


16 45 


14 22 


13 41 


13 00 


12 19 


20 


30 


20 35 


19 46 


18 59 


18 13 


17 26 


16 41 


15 H 


14 28 


13 45 


13 02 


SO 


40 


21 35 


20 45 


19 56 


19 07 


18 18 


17 32 


1558 


15 13 


14 28 


13 43 


40 


50 


22 32 


21 40 


20 49 


19 59 


19 09 


18 20 


17 32 


i6 44 


15 56 


15 09 


14 22 


50 


3 OO 


23 25 


22 32 


21 39 


2047 


19 57 


19 06 


18 16 


17 25 

18 06 


16 36 


1548 


15 00 


3 00 


10 


24 15 


23 21 


22 27 


21 34 


20 41 


19 50 


18 58 


17 15 


16 25 


;i2i 


10 


SO 


25 01 


24 06 


23 " 


22 17 


21 22 


20 29 


19 36 


18 43 


17 51 


16 59 


20 


30 


25 45 


24 49 


23 52 


22 57 


22 02 


21 07 


20 12 


19 18 


18 25 


17 32 


16 39 


SO 


40 


26 25 


25 27 


24 31 


23 34 


22 38 


21 42 


20 47 


19 51 


18 56 


18 02 


17 09 


40 


60 


27 01 


26 04 


25 06 


24 08 


23 " 


22 15 


21 18 


20 21 


19 26 


18 31 


17 35 


50 


4 OO 


27 34 


2636 


^?I 


24 39 


23 41 


22 44 


21 46 


20 48 


19 53 


18 56 


18 00 


4 00 


lO 


28 04 


27 06 


25 08 


24 09 


23 II 


22 12 


21 14 


20 17 


19 20 


18 22 


10 


SO 

0% M^ 


28 32 


27 31 


26 32 


25 33 


24 33 


2334 
23 56 


22 36 


21 37 


20 39 


19 41 


1843 


20 


SO 


28 55 


3f? 


26 55 


25 55 

26 14 


24 55 


22 56 


21 57 


20 59 


20 00 


19 01 


SO 


40 


29 16 


27 15 


25 14 


24 14 


23 15 


22 15 


21 16 


20 16 


19 18 


40 


60 


29 33 


28 32 


27 32 


26 31 


25 31 


24 30 


23 30 


22 30 


21 31 


20 31 


19 31 


50 


5 00 


29 47 


28 47 
28 56 


27 46 


2645 


25 45 


24 44 


23 44 


22 43 


21 43 


20 44 


19 43 


5 00 


10 


29 59 


27 57 


26 56 


2556 


24 54 


23 54 


22 53 


21 54 


20 54 


19 52 


10 


20 


30 07 


29 06 


28 05 


27 04 


26 03 


25 03 


24 02 


23 01 


22 01 


21 01 


20 00 


20 


SO 


30 13 


29 II 


28 II 


27 10 


26 09 


25 08 


24 08 


23 06 


22 06 


21 06 


20 05 


SO ' 


40 


30 14 


29 15 


28 14 


27 13 


26 12 


25 II 


24 10 


23 09 


22 10 


21 09 


20 08 


40 < 


50 


30 15 


29 14 


28 13 


27 12 


26 12 


25 12 


24 II 


23 " 


22 II 


21 10 


20 09 


50 1 


6 OO 


30 " 


29 II 


28 10 


27 10 


26 09 


25 10 


24 10 


23 09 


22 09 


21 09 


20 08 


6 00 


lO 


30 05 


29 06 


28 06 


27 05 


26 05 


25 06 


24 05 


23 05 


22 05 


21 05 


20 05 


10 


SO 


2957 


^57 


27 57 


26 57 


2557 


24 59 


23 59 


22 58 


21 59 


21 00 


20 00 


20 


30 


29 45 


28 46 


27 46 


26 47 


2548 


24 49 


23 49 


22 50 


21 51 


20 52 


19 53 


SO 


40 


29 30 


28 31 


27 33 


26 34 


25 36 


24 36 


23 38 


22 39 


21 39 
21 28 


20 42 


19 43 


40 


50 


29 14 


28 16 


27 17 


26 19 


25 20 


24 23 


23 24 


22 26 


20 30 


19 32 


50 


7 OO 


2854 


27 55 


26 58 


26 01 


25 03 


24 05 


23 09 


22 10 


21 13 


20 16 


19 18 


7 00 


lO 


28 31 


27 33 


26 37 


25 40 


24 43 


23 46 


22 50 


21 52 


20 56 


20 00 


19 03 
1845 


10 


20 


28 05 


27 09 


26 13 


25 17 


24 20 


23 24 


22 29 


21 32 


20 37 


19 41 


20 


SO 


27 37 


26 42 


25 47 


24 51 


23 56 


23 01 


22 06 


21 10 


20 15 


19 20 


18 25 


SO 


40 


27 06 


26 12 


25 17 


24 23 


23 28 


22 34 


21 40 


20 46 


1953 


18 59 


18 04 


40 


50 


26 32 


25 39 


24 45 


23 52 


22 59 


22 06 


21 13 


20 20 


19 27 


18 34 


17 40 


50 


8 OO 


25 56 


25 04 


24 12 


23 19 


22 27 


21 35 


2043 


19 51 


1859 


18 08 


17 15 


8 00 


lO 


25 17 


24 27 


23 35 


22 43 


21 52 


21 02 


20 11 


19 19 


18 30 


17 39 


16 49 


10 


20 


24 36 


23 45 


22 55 


22 05 


21 16 


20 26 


1937 


1847 


17 58 


17 09 


16 20 


20 


SO 


23 52 


23 02 


22 14 


21 25 


20 37 


19 48 


19 00 
18 22 


18 II 


17 24 


1637 


15 49 


SO 


40 


23 05 


22 18 


21 29 


20 42 


19 56 


19 09 


17 35 


16 49 


16 03 


15 16 


40 


50 


22 16 


21 29 


20 43 


1958 


19 12 


18 27 


17 42 


16 56 


16 12 


15 27 


14 43 


50 


9 OO 


21 23 


20 38 


19 54 


19 10 


18 26 


17 43 


16 59 


16 16 


15 32 


14 50 


14 06 


9 00 


lO 


20 29 


10 46 


IQ 02 
18 09 


18 20 


1738 


16 56 


16 14 


1533 
14 48 


14 52 


14 10 


13 30 


10 


20 


IQ 32 

18 32 


18 51 


17 29 


16 48 


16 08 


15 28 


14 09 


13 30 


12 50 


20 


SO 


17 52 


17 14 


16 34 


15 56 


15 18 


14 40 


14 02 


13 25 


12 47 


12 10 


SO 


40 


17 30 


16 52 


16 16 


15 39 


15 02 


14 26 


13 50 


13 14 


12 39 


12 03 


II 29 


40 


50 


16 26 


15 51 


15 16 


14 41 


14 06 


13 33 


12 59 


12 24 


11 51 


II iS 


10 45 


50 


lO OO 


15 19 


14 46 


14 14 


n 41 


13 08 


12 37 


12 06 


II 33 


II 02 


10 32 


10 01 


10 00 


lO 


14 10 


13 40 


13 10 


12 39 


12 09 


II 40 


II II 


10 41 


10 12 


9 44 


2 *5 


10 


20 


13 00 


12 32 


12 04 
10 56 


" 37 


II 09 
10 00 


10 42 


10 14 


048 
H 52 


8 29 


8 54 


8 29 


20 


- SO 


II 48 


II 22 


10 31 


§ 40 


8 18 


8 05 


7 41 


SO 


40 


10 34 


10 10 


948 


9 25 


9 02 


756 


7 35 


7 14 


652 


40 


50 


9 19 


8 58 


8 37 


8 18 


758 


738 


7 19 


6 59 


640 


6 21 


6 02 


50 


11 OO 


8 01 


l^ 


726 


7 08 


651 


6 34 


6 17 


6 01 


5 44 


5 28 


5 12 


11 00 


10 


6 43 


6 28 


6 13 


5 59 


5 45 


5 30 


516 


5 02 


4 49 


4 34 


4 21 


10 


20 


5 23 


5 " 


5 00 


4 48 


4 37 


4 25 


4 14 


4 03 


3 52 


3 41 


3 29 


20 


SO 


4 03 


3 55 


3 46 


3 37 


3 28 


3 19 


3 " 


3 02 


2 54 


2 46 


2 38 


SO 


40 


2 43 


237 


2 31 


2 25 


2 19 


2 13 


2 07 


2 02 


156 


I 51 


I 45 


40 


50 


I 21 


I 18 


I 15 


I 13 


I 10 


I 07 


I 04 


I 01 


058 


56 


53 


50 


12 OO 


00 


00 


00 


00 


00 


00 


00 


00 


00 

• 


00 


00 


12 00 



In North latitude, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from North to East; and 
when the star is setting or West of the meHdian, the tabulated azimuths are reckoned from North to West. 

In Sovth latitude, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from South to East; and 
when.the star is setting or West of the meridian, the tabulated azimuths are reckoned from South to West. 

When the latitude and declination are of different name, the tables are to be entered with the supplement of the hour angle and the 
supplement of the tabulated azimuth is to be taken for the required true bearing. 
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AZIMUTH OR TRUE BEARING. 



LATITUDK 8o. 




DEC1.INATION- 


SAME : 


NAME . 


A.&— LA' 

31° 

/ 


riTUDI 
32° 


2. 




I 
LATITIJDK 8°. 


Hour Ansle. 


24° 

f 


25° 


26° 


27° 


1 
280 

/ 


20° 


80° 

/ 


83° 


34° 

f , 


35° 

1 


Hoar Ansle« 


b* m* 


/ 


/ 


/ 


/ 


/ 


1 
/ 


o f 1 


1ft. in* 1 


o oo 


00 


00 


00 


00 


00 , 


00 


00 


00 


00 


00 


00 1 


00 


00 


lO 


8 13 


7 41 


7 M 


6 48 


6 25 


6 05 


5 45 1 


5 27 


5" 


4 57 


4 43 1 


4 30 


10 1 


20 


16 05 


15 06 


14 13 


13 24 


12 40 


12 00 


II 23 


10 49 


10 18 


9 48 


9 21 


855 


20 


so 


23 18 


21 57 


20 43 


19 36 


18 34 


17 37 


if> 45 


15 56 


15 " 


14 29 


13 50 


13 13 


30 


40 


29 44 


2S 09 


26 40 


25 17 


24 02 


22 52 


21 46 


20 46 


19 50 


1857 


18 07 , 


17 21 


40 


60 


35 21 


33 35 


31 57 


30 25 


2859 


27 40 


26 24 


25 14 


24 oS 


23 07 ' 


22 09 


21 13 


50 


1 00 


40 10 


38 20 


3636 


^^ 


33 25 


31 59 


30 37 . 


29 20 


28 07 


26 58 . 


25 53 , 


24 51 


1 00 


10 


44 18 


42 25 


40 39 


3858 


37 22 


35 51 


34 25 


33 02 


31 44 


30 30 


29 20 


2.S 13 


10 


20 


47 47 


45 56 


44 10 


42 27 


40 50 


39 17 


37 48 ' 


36 23 


35 01 


33 44 


32 29 


31 18 


20 


30 


50 47 


4857 


47 12 


45 31 


43 53 


42 20 


40 49 i 


39 21 


3758 


36 39 


35 22 


34 08 


SO ! 


40 


53 '9 


51 32 


49 50 


48 10 


46 33 


44 59 


43 30 1 


42 02 


40 38 


39 16 


37 57 


36 41 


40 ! 


50 


55 29 


53 46 


52 05 


50 28 


48 53 


47 21 


45 51 


44 23 


43 00 


41 38 


40 iS 


39 01 


50 


2 00 


57 21 


5541 


54 04 


52 29 


5056 


49 25 


47 56 


46 30 


45 06 


43 45 


42 25 


41 07 


2 00 


10 


58 57 


57 20 

5^47 


55 46 


54 13 


52 42 


51 14 


49 47 


48 22 


46 59 


4538 


44 18 


4301 


10 


20 


60 19 


57 15 


55 45 


54 «6 


52 50 


51 25 


50 00 


48 38 


47 19 


46 00 


44 42 


20 


30 


61 30 


60 00 


58 32 


57 04 


5538 


54 14 


52 51 


51 28 


so 08 


48 49 


47 3» ' 


46 IS 

47 36 


30 


40 


62 31 


61 05 


59 39 


58 14 


56 51 


5528 


54 07 


52 46 


51 27 


50 10 , 


4852 


40 


50 


63 24 


62 00 


60 37 


59 15 


57 54 


56 33 


55 13 


53 54 


52 37 


51 21 


5005 


4850 


50 


3 00 


64 00 
6448 


62 48 


61 28 


60 07 


5849 


57 30 


56 13 


54 55 


53 39 


52 24 


51 09 


49 56 


3 00 


A5 


63 30 


62 12 


60 54 


59 36 


58 20 


57 04 


55 48 


54 33 


53 20 


52 06 


50 54 


10 


20 


65 21 


64 04 


62 48 


61 33 


60 iS 


59 03 


5748 


56 34 


55 21 


54 09 


52 57 


51 45 


20 


30 


6549 
66 12 


64 34 


63 21 


62 07 


60 53 


59 40 


58 28 


57 15 


56 03 


54 52 


53 41 


52 30 


30 


40 


65 00 


63 47 


62 36 


61 23 


60 13 


59 01 


57 50 


56 39 


55 29 


54 20 


53 10 


40 


50 


66 32 


65 21 


64 II 


63 00 


61 50 


60 40 


59 29 


58 20 


57 JO 


i,6 02 


54 53 


53 45 


50 


4 00 


6647 


6538 


64 29 


63 20 


62 II 


61 03 


59 54 


5846 


57 37 


56 29 


55 22 


54 14 


4 00 


10 


67 00 


65 52 


64 44 


6336 


62 28 


61 21 


60 13 


59 06 


57 59 


5652 


55 46 


54 39 


10 


20 


67 09 


66 02 


64 55 


63 49 


62 42 


61 36 


60 30 


59 23 


58 17 


57 12 


5606 


55 00 


20 


30 


67 14 


66 08 


65 04 


6358 


62 53 


61 47 


60 42 


59 37 


58 32 


57 27 


5^ 22 


55 17 


30 


40 


67 17 


66 13 


65 oS 


64 04 


63 00 


61 55 


60 51 


59 46 


5843 


5738 


56 35 


55 30 


40 


50 


67 18 


66 14 


65 10 


64 07 


63 04 

1 


62 00 


60 57 


59 53 


58 49 


57 46 


56 43 


55 39 


50 


5 00 


67 16 


66 12 


65 10 


64 07 


63 05 


62 02 


60 59 


59 56 


5854 


57 52 


5648 


5546 


5 00 


10 


67 II 


66 09 


65 07 


64 05 


, 63 03 


62 01 


60 59 


59 57 


58 54 


57 52 


56 50 


5548 


10 


30 


67 03 


66 02 


65 01 


64 00 


6258 


61 57 


6056 


59 54 


1 5853 


57 51 


56 50 


5548 


20 


30 


6654 


65 54 


64 53 


63 52 


! 6251 


6i 51 


60 50 


5948 


1 58 47 


57 46 


56 45 


55 44 


SO 


40 


6643 


65 42 


64 42 


63 4« 


1 62 41 


61 42 


60 41 


59 40 


5840 


57 39 


5638 


5538 


40 . 


50 


66 29 


65 29 


64 29 


63 29 


62 29 


61 29 


60 29 


59 28 


1 58 29 


57 29 


56 28 


55 29 


50 


6 00 


66 13 


65 13 


64 14 


63 14 


62 14 


61 14 


60 15 


59 14 
5858 


58 14 


57 15 


56 15 


55 16 


6 00 


10 


65 54 


64 54 


63 55 


6256 


61 56 


6057 


59 57 


57 59 


56 59 


56 00 


55 00 


10 


20 


65 32 


M 33 


63 34 


62 35 


61 36 


6037 


59 37 


5839 


57 39 


56 41 


55 41 


54 41 


20 


30 


65 10 


64 10 


' 63 11 


62 12 


, ^^ ?3 


60 14 


59 15 
58 49 


58 15 


1 57 17 


56 18 


55 19 


54 19 


80 


40 


64 43 


63 44 


62 45 


61 46 


, 60 47 


59 49 


57 50 


' 5652 


55 53 


54 54 


53 55 


40 


50 


64 15 


63 i6 


I 62 16 


61 18 


60 19 

1 


59 20 


58 21 


57 22 


56 23 


55 25 


54 26 


53 27 


50 


7 00 


63 44 


62 44 


. ?» 45 


60 46 


1 59 47 


5849 


57 50 


5651 


55 52 


54 54 


53 56 


5256 


7 00 


10 


63 09 


62 10 


' 61 II 


60 II 


59 12 
' 58 35 


58 14 


' 57 15 


56 i6 


! 55 »7 


54 19 


53 21 


52 22 


10 


20 


62 32 


61 32 


60 33 


59 33 
58 53 


57 35 


5636 


55 37 


54 40 


53 42 


52 42 


51 44 


20 


30 


61 51 


60 52 


 59 52 


57 54 


5654 


55 55 


54 56 


53 57 


52 59 


52 01 


510^ 


SO 


40 


61 08 


60 07 


5908 


5808 


57 09 


56 09 


55 »i 


54 11 


53 13 


52 15 


51 16 


50 18 


40 


50 


60 21 


59 20 


58 20 


57 20 


56 21 


55 21 


, 54 22 


53 23 


' 52 24 


51 26 


50 28 


49 30 


50 


8 00 


5? 29 


5828 


57 27 


56 28 


55 28 


54 28 


53 28 


52 29 


51 31 


50 33 


iip 


4837 


8 00 


10 


58 33 


57 32 


56 31 


55 30 


' 54 31 


53 31 


52 32 


51 33 


50 34 


49 37 
48 34 


47 40 


10 


20 


' 57 33 


56 32 


55 31 


54 30 


53 29 


52 29 


51 30 


5031 


49 33 


47 37 


4640 


20 


30 


56 29 


55 26 


54 25 


53 24 


1 52 23 


51 23 


50 24 


49 25 
48 13 


48 26 


47 28 


46 30 


45 33 


30 


40 


55 18 


54 16 


, 53 14 


52 13 


1 51 " 


50 12 


' 49 12 


47 15 


46 17 


45 19 


44 23 


40 


50 


54 02 


5259 


1 5» 57 


50 56 


; 4955 


4855 


47 55 


46 56 


4558 

1 


45 01 


a4 04 


43 07 


50 


9 00 


52 40 


51 37 


' 50 34 


49 33 


48 31 


47 32 


46 32 


' 45 34 


44 34 


43 39 


42 42 


41 46 


9 00 , 


10 


51 12 


50 07 


' 49 05 


48 03 


47 02 


46 03 


45 03 


44 05 


43 07 


42 II 


41 15 


40 19 


10 ' 


20 


49 35 


4831 


47 29 


46 27 


45 26 


44 26 


43 28 


42 30 


41 33 


40 37 


39 41 


3847 


20 


30 


47 50 


46 46 


45 44 


44 42 


43 42 


42 43 


41 45 


4048 


39 51 
38 03 


3856 


38 01 


37 08 


30 


40 


45 57 


44 53 


43 51 


42 51 


41 50 


40 52 


39 55 


3858 


 37 09 


36 15 


35 24 


40 


50 


43 55 


42 52 


41 49 


40 50 


3950 


3853 


37 57 


37 01 


3608 


35 15 


34 23 


33 32 


50 


10 00 


41 42 


40 39 


3938 


3840 


37 42 


36 45 


35 50 


34 56 


34 04 


33 13 


32 23 


31 34 


10 00 


10 


39 17 


38 16 


37 17 


36 20 


35 24 


34 29 


33 35 


32 43 


31 53 


31 04 


30 16 


29 28 


10 


20 


36 43 


35 43 


34 45 


33 50 


32 56 


32 Q4 


31 12 


30 23 


29 34 


2847 


28 02 


27 17 


20 


30 


33 54 


32 58 


32 02 


31 10 


30 18 


29 28 


28 30 


27 52 


27 07 


26 23 


25 39 


24 58 


SO 


40 


30 53 


30 00 


29 08 


28 18 


27 29 


2643 


2558 


25 14 


24 31 


23 51 


23 II 


22 32 


40 


50 


27 40 


26 50 


26 01 


25 15 


24 31 


23 48 


23 07 


22 27 


21 48 


21 12 


20 36 


20 00 


50 


11 00 


24 13 


23 28 


22 45 


22 03- 


21 23 


20 45 


20 08 


19 32 


1858 


18 24 


17 53 


17 21 


11 00 


10 


20 34 


19 55 


19 16 


18 41 


18 06 


17 33 


17 00 


16 29 


16 00 


15 32 


15 04 


14 38 


10 


20 


16 43 


16 II 


J5 39 


15 09 


14 40 


14 12 


13 46 


13 20 


12 56 


12 34 


12 II 


II 49 


20 


30 


12 42 


12 16 


II 52 


II 29 


II 07 


10 46 


10 25 


10 OS 


9 47 


9 29 


9 12 


8 55 


SO 


40 


l^ 


8 16 


758 


7 43 


728 


7 13 


7 00 


6 46 


6 34 


6 22 


 6 u 


558 


40 


50 


4 10 


4 01 


3 53 


3 45 


338 


3 31 


3 24 


3 17 


3 12 


306 


3 00 


^ : 


12 00 


00 


cx> 


00 


00 


00 


00 


00 


00 


00 

1 


00 


00 


00 


12 00 































In North Utltade, when the star is rising or east of the meridian, the tabulated azimuths are reckoned from North to East; and 
when the star is setting or West ol the meridian, the tabulated azimuths are reckoned from North to West. 

In Sonth latitude, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from South to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from South to West. 

When the latitude and declination are of different name, the tables are to be entered with the supplement of the hour angle and the 
supplement of the tabulated azimuth is to be taken for the required true bearing. 
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AZIMUTH OR TRUE BEARING. 



liATITUDE 



8°. 



DECUNATION— SAME NAME AS— I^ATITUDE, 



LATITUDE 8' 



Hour Angle. 36° 



b. 
O 



3 



6 



O 



lO 



11 



12 



ni. 
OO 
10 
20 
30 
40 
50 

OO 
10 
20 
30 
40 
50 

OO 
lO 
20 
30 
40 
60 



OO 
10 
20 
30 
40 
50 

OO 
lO 
20 
30 
40 
SO 

OO 
lO 
20 
30 
40 
50 

OO 
lO 
20 
30 
40 
50 

OO 
10 
20 
30 
40 
50 

OO 
lO 
20 
30 
40 
50 

OO 
10 
20 
30 
40 
50 
OO 




390 I 400 



39 52 
41 45 



43 
44 
46 



27 

59 
22 



47 36 



00 


4842 


10 


49 41 


20 


50 34 


30 


51 20 


40 


52 01 


60 


52 36 


00 


53 07 


10 


53 33 


20 


53 55 


30 


54 12 


40 


54 26 


50 


54 37 



54 43 
54 46 
54 47 
54 44 
54 37 
54 28 

54 16 
54 01 
53 42 
53 20 
52 5^ 
52 29 

51 5S 
51 24 
50 47 
50 06 
49 21 
4« 32 

47 40 
46 43 
45 42 
44 37 
43 27 
42 II 

40 51 
39 24 
37 53 
36 15 
34 32 
32 42 

30 46 
28 43 
26 33 
24 iS 

21 55 
19 2b 

16 52 
14 12 
II 28 

8 39 
5 48 
2 54 
o 00 



3838 

40 31 

42 13 

43 45 

45 09 

46 23 

47 30 

48 30 

49 23 

50 II 

50 52 

51 29 

52 00 
52 27 

52 49 

53 07 
53 22 
53 33 

53 41 
53 44 
53 45 
53 43 
53 37 
53 28 

53 16 
53 01 
52 43 
52 22 

51 58 
51 31 

51 00 
50 26 
49 48 
49 08 
48 23 
47 35 

46 42 
45 46 

44 45 
43 40 
42 31 

41 16 

39 56 
38 31 
37 00 
35 24 
33 42 
31 53 

29.59 

27 57 

25 51 

23 38 
21 iS 

18 54 

16 22 

13 47 

II 08 

8 24 

5 37 
2 50 
o 00 



00 


00 


00 


4 iS 


. 06 


3 5^ 


8 32 


8 10 


7 49 


12 39 


12 07 


11 3<' 


16 36 


15 55 


15 15 


20 21 


19 31 


i8 45 


23 51 


22 55 


22 02 


27 08 


26 07 


25 08 


30 09 


29 04 


28 00 


32 55 


31 47 


30 41 


35 27 


34 16 


33 07 


37 46 


36 34 


35 23 



37 20 

39 18 

41 00 

42 33 

43 5^ 



45 


12 


46 


19 


47 


19 


48 


H 


49 


02 


49 44 


50 


21 



50 53 

51 20 

51 44 

52 03 
52 18 
52 30 

52 38 
52 43 
52 43 
52 41 
52 36 
52 28 

52 16 
52 01 
51 44 
51 23 
50 58 
50 32 

50 01 
49 28 
48 51 
48 10 
47 26 
4638 

45 46 

44 50 

43 49 
42 44 

41 35 
40 21 

39 02 
37 38 
36 08 
34 33 
32 52 
31 05 

29 12 
27 14 
25 09 
22 59 
20 43 
18 21 

15 54 
13 23 
10 48 
8 09 
5 28 
2 44 
o 00 



o 00 
3 46 
7 29 

11 07 

14 39 
18 00 

21 12 
24 12 

27 01 

29 37 

32 01 

34 14 

36 16 

38 07 

39 49 

41 21 

42 45 

44 01 

45 oS 
4b 10 
47 05 

47 53 

48 37 

49 15 

49 47 

50 15 
50 39 

50 59 

51 15 
51 26 

51 35 
51 41 
51 42 
51 40 
51 3^> 
51 28 

51 16 
51 02 

50 45 
50 24 
50 01 

49 34 

49 04 
48 30 
47 53 

47 '3 

46 29 

45 41 

44 49 

43 54 
42 53 
41 49 

40 41 

39 28 

38 09 
36 45 

35 17 

33 43 
32 03 

30 19 

28 28 
26 31 
24 29 

22 21 
20 08 

17 50 

15 27 

12 59 
10 2S 

7 54 
5 17 
2 39 
o c» 



o 00 

336 

7 10 
10 40 
14 03 
17 18 

20 23 
23 18 

2<J 02 

28 35 

30 57 

33 07 

35 09 

36 59 

38 39 

40 12 

41 36 

42 51 

44 00 

45 01 

45 56 

46 45 

47 2«> 

48 08 

48 40 

49 >o 
4'i 34 

49 55 

50 II 
50 24 

50 33 
5038 
50 40 

50 39 
50 35 
50 27 

50 17 
50 02 

49 46 
49 26 
49 02 
48 35 

48 06 
47 32 
4<i 55 
46 15 
45 31 
44 44 

43 53 
42 57 
41 58 
40 54 

39 46 
38 33 

37 16 
35 53 I 

34 20 
32 53 

31 15 I 

29 32 



27 44 


25 49 


23 49 


21 45 


19 34 


17 19 


15 01 


12 37 



10 10 

7 40 

4 08 

2 34 
o 00 



4r 



o / 
o 00 

3 28 

<> 53 
10 15 

13 30 
i<> 37 

19 36 

22 27 
25 06 

27 36 

29 54 

32 04 

34 02 

35 52 

37 31 

39 03 

40 26 

41 42 

42 51 

43 52 

44 48 

45 38 
4b 22 
47 01 

47 35 

48 05 
48 30 

48 51 

49 07 
49 20 

49 30 
49 36 
49 39 
49 39 
49 35 
49 27 

49 17 
49 03 

48 46 

48 27 
48 03 

47 37 

47 08 

46 35 
4558 
45 18 
44 35 
43 47 

42 57 
42 02 
41 03 
40 00 

38 52 
37 41 

36 24 
35 02 

33 36 
32 05 

30 28 

28 47 

27 00 
25 08 

23 II 
21 09 
19 02 
16 50 

14 35 
12 16 

9 
7 
4 

2 
o 



42^ 



I 



52 
27 
59 
30 
00 



o 

3 
6 

9 



00 

19 
37 
49 



9 
7 

4 

2 



12 


58 


15 


59 


18 

21 


52 

38 


28 


13 
39 

54 


31 


01 



32 58 

34 46 

36 25 

37 56 

39 19 

40 35 

41 43 

42 45 

43 41 

44 31 

45 16 

45 55 

46 29 

47 00 
47 26 

47 47 

48 05 
48 18 

48 28 
48 34 
48 37 
48 37 
48 34 
48 27 

48 17 
48 03 

47 47 
47 28 
47 05 
4^ 39 

46 10 
45 37 
45 01 
44 21 
43 38 
42 51 

42 01 
41 07 

40 CX) 

39 o<^ 

38 00 
3648 

35 32 
34 »2 
32 47 
31 17 
29 42 
28 03 

26 18 
24 27 
22 34 
20 34 
18 30 
16 21 



I 



14 09 
" 53 I 

35 

'^ I 
51 

2() 



43' 



o 00 

3 u 
6 20 

9 26 

12 27 

15 22 

18 10 
20 50 
23 21 
25 43 
27 56 

30 00 

31 55 
33 41 

35 19 

36 49 
38 12 



44c 



40 36 

41 38 

42 35 

43 25 

44 09 

44 49 

45 25 

45 55 

46 21 

46 43 

47 01 

47 15 

47 26 
47 33 
47 36 
47 36 
47 32 



47 J7 

47 04 
46 47 

4b 29 
46 &:> 
45 41 

45 12 
44 40 
44 03 
43 24 
42 42 
41 55 

41 05 
40 12 

:.9 14 
38 12 
37 06 
35 56 

34 41 
33 21 
31 58 
30 30 

28 56 

27 18 

25 3<J 
23 48 
21 5^ 
20 00 

17 58 
»5 54 

13 44 
11 33 



o 00 



18 
01 

41 
21 
00 



45<' 46' 



47c 



3 
6 

9 
II 



00 

03 
05 
04 

58 



14 47 

17 29 
20 04 
22 30 
24 49 
26 50 

29 00 

30 54 
32 38 

34 15 

35 44 
37 07 

39 28 ; 3S 21 



_ I 



39 30 

40 32 

41 28 

42 19 

43 04 

43 45 

44 20 

44 50 

45 17 
45 39 

45 58 

46 13 

46 23 
46 31 
46 34 
4b 35 
46 32 
46 27 



» I 



46 17 
46 04 

45 49 
45 30 
45 08 
44 42 

44 14 
43 42 

43 07 
42 28 
41 4b 
41 00 

40 10 

,39 17 
38 20 

37 19 
36 13 
35 04 

33 51 
32 32 
31 10 

29 43 

28 II 

26 36 

24 55 
23 09 

21 19 

19 2b 

17 28 
15 2b 

13 21 
II 13 



I 



9 
6 

4 
2 
o 



02 

49 

33 

17 
00 



o 00 
256 
5 50 
8 42 

11 31 

14 13 

lb 49 

19 20 

21 41 

23 57 

26 04 

28 03 

29 54 
31 37 

33 13 

34 41 

36 02 

37 i^ 

38 24 

39 2^^ 

40 23 

41 13 

41 59 

42 40 

43 15 

43 4^ 

44 13 
44 36 

44 55 

45 10 

45 21 

45 29 
45 34 
45 34 
45 32 
45 2b 

45 »7 
45 05 
44 50 
44 51 
44 09 
43 44 

43 lb 
42 45 
42 »y 
41 31 

40 49 
40 04 

39 15 
38 22 
37 27 

3b 2f) 

35 22 
34 13 

33 01 
31 44 

30 23 

28 57 

27 27 

25 53 

24 14 

22 32 

20 44 
18 53 
16 58 

15 00 

12 58 
10 53 

845 



6 

4 

2 
o 



3b 
25 
13 
00 



I 



o 
o 00 

2 49 ! 

5 37 . 
8 22 ' 

11 04 

13 40 I 

16 12 ' 

18 37 , 

20 5b 
23 07 I 

25 10 

27 07 

28 56 
30 37 

32 12 

33 39 

34 59 
3b 13 

37 20 

35 22 

39 18 

40 09 

40 54 

41 35 

42 II 

42 42 

43 10 
43 33 

43 52 

44 08 

44 19 
44 27 
44 32 
44 33 
44 31 
44 26 

44 17 
44 05 
43 5" 
43 32 
43 10 
42 4b 

42 18 
41 47 
41 13 

40 35 
39 54 
39 ^ 

38 20 
37 29 

36 33 
35 33 
34 30 
33 23 

32 II 
30 56 

29 3b 
28 12 

26 44 
25 II 

23 35 

21 54 
20 09 
i8 21 
lb 29 

14 34 

12 35 
10 34 

8 30 

6 24 

4 17 
2 09 
o 00 



o 00 
2 42 

5 23 

8 03 
10 38 

13 09 

15 36 
17 56 
20 10 

22 18 
24 18 
26 12 

2758 
29 37 

31 10 

32 36 

33 56 

35 09 

36 lb 

37 18 

38 14 

39 b4 

3^) 50 

40 30 

41 07 

41 39 

42 Ob 
42 29 

42 48 

43 05 

43 16 
43 25 
43 30 
43 31 
43 29 
43 25 

43 17 
43 05 
42 50 
42 33 
42 II 
41 48 

41 20 
40 49 
40 15 
3938 
38 5-8 
38 13 



Hour Anglet 



22 55 
21 16 

19 35 
17 49 
16 00 
14 08 



h. 

O 



3 



6 



O 



10 



00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
30 
40 
50 



12 12 


11 


00 


10 14 




10 


8 15 




20 


6 12 




30 


4 09 1 




40 


2 OS 




50 


00 


12 


00 



111 North latitude, when the star is risings or East of the meridian, the tabulated azimuths are reckoned from North to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from North to West. 

In South latitude, when the star is risine or East of the meridian, the tabulated azimuths are reckoned from South to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from South to West. 

When the latitude and declination are of different name, the tables are to be entered with the supplement of the hour angle and the 
supplement of the tabulated azimuth is to be taken for the required true bearing. 
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AZIMUTH OR TRUE BEARING. 



I^ATITUDK H 


0. 




DECLINATION— 


SAME NAME AJ»-I.ATITUDE. 




I^ATITUDB 8<'. 


Hour Ansle. 


48° 


400 


500 


510 


52° 


530 


540 


55° 

/ 


56° 


5 TO 


58° 


590 


Hour Ansle. 


b in. 


' 


' 


/ 


/ 


1 

/ 


' 


/ 


/ 


/ 


' 


f 


Ift in* 


O OO 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


lO 


2 35 


2 30 


2 24 


2 18 


2 12 


2 08 


2 02 


I 57 


I 52 


I 48 


I 44 


I 3'» 


10 


20 
30 


5 " 
7 43 


4 59 
7 25 


JS 


6 52 


4 25 
6 36 


4 15 
6 20 


4 04 
b 05 


3 55 
5 51 


345 
5 3<> 


3 3«> 
7 cA 


3 27 
5 10 


3 18 

4 5b 


20 
30 


40 


10 14 


9 50 


9 27 


9 05 


844 


8 24 


8 04 


7 45 


7 2b 


6 50 


!33 


40 


50 


12 39 


12 10 


II 43 


II 16 


10 49 


10 24 


10 01 


9 37 


9 14 


851 


8 30 


8 09 


50 


1 00 


15 00 


\t^ 


13 54 


13 23 


12 52 


12 23 


II 54 


II 26 


10 59 


10 32 


10 08 


9 42 


1 00 


10 


17 16 


16 01 


15 26 


14 50 


14 17 


13 45 


13 12 


12 42 


12 It 


II 42 


II 13 


10 


20 


19 a6 


1844 


18 03 


17 23 


16 44 


16 07 


15 31 


14 5b 


14 21 


13 47 


13 14 


12 42 


20 


30 


21 30 


20 45 


20 00 


19 16 


18 35 


17 54 


17 14 


lb 35 


15 57 


15 20 


14 44 


14 08 


30 


40 


23 28 


22 39 


21 51 


21 04 


20 19 


19 35 


18 52 


18 10 


17 29 

18 57 


lb 48 


lb 10 


15 31 


40 


60 


25 18 


24 27 


23 37 


22 48 


21 59 


21 12 


20 2b 


19 41 


18 14 


17 32 


lb 50 


50 


2 00 


27 03 


26 09 


25 16 


24 24 


23 34 


22 43 


21 55 


21 08 


20 22 


19 35 


18 51 


18 08 


2 00 


10 


28 40 


27 44 


2b 50 


25 55 


'r^ 


24 II 


23 20 


22 30 


21 41 


20 54 


20 07 


19 21 


10 


20 


30 II 


29 14 


2S 17 


27 21 


25 32 


24 40 


2348 


22 57 


22 07 


21 18 


20 30 


20 


30 


3» 35 


30 37 


29 39 


28 41 


27 45 


26 50 


25 56 


25 02 


24 09 


23 17 


22 2b 


21 3b 


30 


40 


32 55 


31 55 


30 55 


29 56 


28 59 


28.01 


27 06 


26 II 


25 17 


24 23 


23 31 


22 38 


40 


50 


34 06 


33 06 


32 05 


31 05 


30 06 


29 oS 


28 11 


27 15 


26 19 


25 24 


24 31 


23 3b 


50 


3 00 


35 14 


34 II 


33 II 


32 10 


31 10 


30 II 


29 13 


28 15 


27 18 


26 22 


25 26 


24 31 


3 00 


10 


3^ M 


35 12 


34 II 


33 09 


32 oS 


31 09 


30 09 


29 II 


28 13 


27 16 


26 lif 


25 22 


10 


20 


37 10 


36 07 
3658 


35 05 


34 03 


33 02 


32 02 


31 02 


30 02 


29 04 


28 05 


27 08 


26 10 


20 


30 


35 °1 


35 55 


34 52 


33 51 


32 50 


31 49 


30 49 


29 50 


28 51 


27 53 


2b 54 


30 


40 


38 46 


37 43 


3b 40 


35 38 


34 35 


33 34 


32 32 


31 33 


30 33 


29 33 


28 34 


27 34 


40 


50 


39 26 


38 24 


37 21 


36 19 


35 i^ 


34 15 


33 13 


32 II 


31 u 


30 II 


29 II 


28 II 


50 


4 00 


40 03 


39 00 


37 57 


36 54 


35 51 


34 50 


3348 


32 47 


31 4b 


30 46 


2945 


2845 


4 00 


10 


40 35 


39 32 


38 30 


37 27 


3<> 24 


35 22 


34 20 


33 19 


32 17 


31 lb 


30 lb 


29 15 


10 


20 


41 03 


40 00 


38 57 


37 54 


3<J 5> 


35 5" 


34 48 


33 4b 


32 45 


31 43 


30 43 


29 42 


20 


30 


41 26 


40 23 


39 21 


3^ 19 


37 i^ 


3<> 14 


35 12 


34 10 


33 09 


32 07 


31 Ob 


30 04 


30 


40 


41 46 


40 43 


39 41 


3538 


37 i^ 


3^ 35 


35 32 


34 31 


33 29 


32 27 


31 27 


30 25 


40 


50 


42 02 


41 00 


39 57 


3856 


37 53 


36 52 


35 50 


34 48 


33 4b 


32 44 


31 43 


30 42 


50 


5 00 


42 15 


41 12 


40 10 


39 09 


38 06 


37 05 


36 03 


35 02 


34 00 


3258 


31 58 


3056 


5 00 


10 


42 2^ 
42 28 


41 22 


40 19 


39 18 


38 »7 


37 15 


3b 13 


35 12 


34 10 


33 09 


32 OS 


31 07 


10 


20 


41 27 


40 25 


39 24 


38 23 


37 22 


36 20 


35 19 


34 18 


33 17 


32 lb 


31 14 


20 


30 


42 30 


41 30 


40 2S 


39 27 


^8 26 


37 25 


36 24 


35 23 


34 22 


33 20 


32 20 


31 19 


30 


40 


42 29 


41 28 


40 28 


39 27 


3N 26 


37 25 


36 24 


35 24 


34 22 


33 22 


32 22 


31 20 


40 


50 


42 25 


41 24 


40 24 


39 23 


38 23 


37 23 


36 22 


35 22 


34 21 


33 21 


32 20 


31 19 


50 


6 00 


42 16 


41 16 


40 16 


39 17 


38 16 


37 16 


36 16 


35 16 


34 16 


33 15 


32 16 


31 15 


6 00 


IS 


42 05 


41 06 


40 00 


3^ 07 


38 06 


37 07 


3608 


35 07 


34 07 


33 o« 


32 08 


3» 08 


10 


20 


41 51 


40 52 


39 53 


38 54 


37 54 


3^ 54 


35 5b 


34 5b 


33 5b 


32 57 


31 58 


3058 


20 


30 


41 34 


40 35 


39 36 


y^ 38 


37/38 


3^ 39 


35 41 


34 41 


33 42 


32 43 


31 45 


30 45 


30 


40 


41 14 


40 15 


39 17 


38 18 


37 19 


36 21 


35 22 


34 24 


33 26 


32 28 


31 29 


30 30 


40 


50 


40 50 


39 52 


38 54 


37 56 


36 57 


35 59 


35 01 


34 04 


33 Ob 


32 08 


31 10 


30 12 


50 


7 00 


40 23 


39 25 


38 2S 


37 31 


36 32 


35 35 


34 37 


33 40 


32 43 


31 45 


30 48 


29 50 


7 00 


10 


39 53 


38 55 


37 58 


37 01 


36 04 


35 07 


34 10 


33 14 


32 17 


31 20 


30 24 


29 26 


10 


20 


39 19 


38 23 


37 26 


36 29 


35 33 


34 37 


33 41 


32 44 


31 47 


30 51 


29 5b 


29 00 
28 30 


20 


30 


38 42 


37 46 


3<J 50 


35 54 


34 59 


34 02 


3308 


32 12 


31 16 


30 21 


29 2b 


30 


40 


38 02 


37 06 


36 11 


35 i^ 


34 20 


33 26 


32 31 


31 37 


30 41 


29 46 


28 52 


27 58 


40 


50 


37 18 


36 23 


35 29 


34 35 


33 40 


32 46 


31 52 


30 57 


30 04 


29 10 


2S 17 


27 23 


50 


8 00 


36 32 


35 37 


34 44 


33 49 


325^ 


32 02 


31 09 


30 17 


29 23 


28 30 


27 38 


26 45 


8 00 


10 


35 41 


34 47 


33 55 


33 oi 


32 09 


31 16 


30 24 


^, 32 


28 39 


27 48 


2b 57 


26 05 


10 


20 


34 47 


33 54 


33 02 


32 10 


31 17 


30 26 


29 35 


28 44 


27 53 


27 03 


2b 12 


24 21 


20 


30 


33 49 


32 57 


32 06 


31 15 


30 24 


29 34 


28 44 


27 54 


27 04 


2b 14 


25 26 


24 36 


30 


40 


32 48 


31 56 


31 07 


30 16 


29 27 


28 37 


27 49 


27 00 


2b 12 


25 23 


24 3<> 


23 48 


40 


50 


31 41 


30 52 


30 04 


29 15 


28 26 


27 39 


26 50 


26 03 


25 16 


24 29 


23 43 


22 58 


50 


8 00 


30 33 


29 45 


2856 


28 09 


27 22 


26 36 


25 50 


25 03 


24 18 


23 32 


22 48 


22 03 


00 


10 
20 


29 20 

28 03 


28 3^ 

27 18 


27 47 
2633 


27 01 
2548 


26 15 
25 04 


25 29 
24 21 


24 45 

23 38 


24 01 
22 54 


23 16 
22 12 


22 33 
21 30 


21 50 
20 48 


21 06 
20 07 


10 
20 


30 


26 42 


25 59 


25 »5 


24 33 


23 50 


23 09 


22 27 


21 4b 


21 05 


20 25 


1946 


19 06 


30 


40 


25 17 


24 35 


23 54 


23 13 


22 33 


21 53 


21 13 


20 34 


19 55 
1844 


19 17 


18 39 


18 01 


40 


50 


23 49 


23 10 


22 29 


21 51 


21 12 


20 34 


19 57 


19 20 


18 07 


17 32 


lb 56 


50 


10 00 


22 17 


21 39 


21 02 


^ ^$ 


1948 


iq 14 


18 38 


18 02 


17 29 


16 55 


16 21 


15 47 


10 00 


10 


20 41 


20 OS 

18 2?{ 


19 31 


1856 


18 21 


17 48 


17 15 


16 42 


16 10 


1538 


15 07 


14 36 


10 


20 


19 01 


17 56 


17 24 


I6 52 


16 22 


15 51 


15 21 


14 51 


14 22 


13 53 


13 24 


20 


30 


17 19 


16 48 


16 18 


15 49 


15 20 


14 51 


14 23 


13 5b 


13 29 


13 02 


12 3b 


12 09 


30 


40 


15 32 


15 04 


14 37 


14 II 


13 44 


13 19 


12 54 


12 2<) 


12 04 


II 41 


II 16 


10 53 


40 


50 


13 42 


13 18 


12 54 


12 30 


12 07 


II 44 


II 22 


II 00 


10 39 


10 17 


9 56 


9 35 


50 


11 00 


II 51 


II 29 


11 09 


10 48 


10 27 


10 07 


04.S 
8 13 


9 29 


9 10 


852 


833 


8 16 


11 00 


10 


256, 


938 


9 21 


9 04 


8 46 


8 29 


7 57 


741 


L^ 


7 10 


655 


10 


20 


8 00 1 


7 4^^ 


7 31 


7 16 


7 03 


6 49 


636 


623 


6 II 


5 46 


5 34 


20 


30 


6 01 


5 50 


5 40 


5 29 


5 19 


508 


4 58 


448 


4 39 


4 29 


4 20 


4 II 


30 


40 


4 02 


3 54 


3 47 


3 40 


3 33 


3 26 


3 20 


3 13 


306 


3 00 


2 53 


2 48 


40 


50 


2 01 


I 57 


I 53 


I 50 


I 47 


I 43 


! 40 


1 37 


I 33 


I 30 


I 27 


I 24 


50 


12 00 


00 


00 


00 1 


00 


po 


00 


00 


00 


00 


00 


00 


00 


12 00 



In North UUtade, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from North to East; and 
when the star is setting or West of the meriaian, the tabulated azimuths are reckoned from North to West. . 

In South latitude, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from South to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from South to West. 

When the Utltade and declinatloii are of different name, the tables are to be entered with the supplement of the hour angle and the 
supplement of the tabulated azimuth is to be taken for the required true bearing. 
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AZIMUTH OR TRUE BEARING. 



I«ATITUDK 8o. 




DECLINATION— SAME NAME AS— LATITUDE. 




I^ATITUDB 8°. 


Hour Angle. 


60^ 


61° 


02° 


63° 


64° 


66° 


66° 


67° 


68° 


69° 

/ 


70° 


Hour Ansl«* 


li. 


m* 


o / 


< 


/ 


f 


/ 


/ 


/ 


f 


' 


/ 


it* in* 


O 


OO 


O 00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 




lO 


I 35 


I 31 


I 27 


1 23 


^ ^2 


I 15 


I 12 


I 09 


I 05 


I 02 


058 


10 




20 


3 lo 


3 02 


2 53 


246 


238 


2 30 


2 24 


3 16 


2 09 


2 03 


156 


20 




30 


4 44 


4 31 


4 20 


4 08 


3 57 


3 46 


3 35 


3 25 


3 14 


3 03 


2 54 


30 




40 


6 17 


6 01 


5 45 


5 29 


5 15 


5 0° 


4 45 


4 32 


4 17 


4 04 


3 50 


40 




50 


7 48 


7 28 


7 09 


6 50 


631 


6 13 


5 55 


538 


5 21 


5 04 


4 47 


50 


1 


OO 


9 18 


854 


831 


8 08 


7 46 


7 24 


7 03 


6 43 


6 22 


6 02 


V^ 


1 00 




10 


10 46 


10 18 


9 51 


9 26 


9 00 


835 


8 II 


7 47 


7 23 


7 00 


10 




20 


12 11 


II 40 


II 10 


10 41 


10 12 


9 45 


9 17 


8 50 


823 


l^ 


7 31 


20 




30 


13 34 


13 00 


12 27 


II 55 


II 22 


10 52 


10 21 


9 51 


9 21 


852 


8 24 


30 




40 


H 54 


14 17 


13 41 


13 05 


12 31 


II 57 


II 23 


10 51 


10 19 


946 


9 15 


40 




50 


16 11 


»5 31 


14 52 


14 14 


13 37 


13 00 


12 24 


II 48 


11 13 


10 39 


10 05 


60 


2 


OO 


17 25 


16 42 


16 02 


15 20 


14 40 


14 01 


13 22 


12 44 


12 07 


II 30 


10 53 


2 00 




10 


18 35 


17 51 
1856 


17 07 


16 24 


15 41 


14 59 


14 18 


1338 


12 58 


12 19 


II 40 


10 




20 


19 43 


18 10 


r; 24 


16 40 


15 55 


15 12 


14 30 


13 47 


13 05 


12 25 


20 




30 


20 46 


19 57 


19 10 


18 22 


17 36 


16 50 


16 04 


15 20 


14 35 


13 51 


13 07 


30 




40 


21 47' 


20 57 


20 07 


19 18 


18 29 


17 41 


16 53 


16 07 


15 20 


14 34 


13 49 


40 




50 


22 44 


21 51 


21 01 


20 09 


19 19 


18 29 


17 39 


16 51 


16 03 


15 15 


14 28 


60 


3 


OO 


2338 


22 44 


21 51 


2058 


20 06 


19 14 


18 23 


17 34 


16 44 


15 54 


15 05 


3 00 




lO 


24 27 


23 32 


22 38 


21 44 


20 51 


19 58 


19 05 


18 14 


17 22 


l6 31 


15 41 


10 




20 


25 H 


24 18 


23 22 


22 27 


21 32 


20 38 


19 44 


18 51 


17 59 


17 06 


16 14 


20 




30 


25 57 


25 00 


24 03 


23 07 


22 II 


21 15 


20 20 


19 26 


18 32 


17 38 


16 45 


30 




40 


26 36 


25 39 


24 41 


23 44 


22 47 


21 50 


20 54 


20 00 


19 04 


iS 08 


17 14 


40 




50 


27 13 


26 14 


25 16 


24 17 


23 20 


22 23 


21 25 


20 29 


19 33 


18 37 


17 41 


60 


4 


OO 


27 46 


26 46 


mi 


2448 


23 50 


22 51 


21 53 


20 57 


19 59 


19 02 


iS 06 


4 00 




lO 


28 15 


27 15 


25 16 


24 17 


23 18 


22 19 


21 22 


20 23 


19 26 


18 28 


10 




20 


28 42 


27 41 


26 41 


2540 


24 41 


23 41 


22 43 


21 44 


20 45 


19 46 


18 48 


20 




30 


29 05 


28 04 


27 04 


26 03 


25 03 


24 03 


23 02 


22 04 


21 05 


20 05 


19 06 


30 




40 


29 24 


28 23 


27 23 


26 22 


25 22 


24 22 


23 20 


22 22 


21 21 


20 21 


19 22 


40 




50 


29 41 


28 40 


27 39 


26 38 


2538 


24 36 


23 36 


22 36 


21 35 


20 35 


19 35 


60 


5 


OO 


2955 


28 54 


27 53 

28 04 


26 51 


25 50 


24 50 


23 49 


22 49 


21 48 


30 48 


19 47 


6 00 




lO 


30 06 


29 04 


27 02 


26 01 


25 00 


23 59 


22 59 


21 58 


20 57 


19 57 


10 




20 


30 13 


29 12 


28 11 


27 10 


26 09' 


25 07 


24 07 


23 07 


22 05 


21 05 


20 04 


20 




30 


30 18 


29 17 


28 16 


27 15 


26 14 


25 12 


24 II 


23 12 


22 II 


21 10 


20 09 


30 




40 


30 20 


29 19 


28 18 


27 17 


26 17 


25 15 


24 15 


23 15 


22 13 


21 13 


20 12 


40 




50 


30 19 


29 18 


28 18 


27 16 


26 17 


25 16 


24 15 


23 15 


22 13 


21 13 


20 12 


60 


6 


OO 


30 15 
30 oS 


29 14 


28 14 


27 13 


26 14 


25 12 


24 12 


23 13 
23 <^ 


22 II 


21 II 


20 II 


6 00 




10 


29 08 
2859 


28 09 


27 oS 


26 08 


25 08 


24 07 


22 07 


21 07 


20 08 


10 




20 


29 59 


28 00 


26 59 


26 00 


25 00 


24 00 


23 01 


22 01 


21 01 


20 02 


20 




30 


29 46 


2847 


2748 


26 48 


25 50 


24 50 


23 51 


22 52 


21 52 


20 53 


19 54 


30 




40 


29 32 


28 33 


2734 


26 35 


25 36 


24 37 


23 39 


22 40 


21 42 


20 43 


19 44 


40 




60 


29 13 


28 16 


27 17 


26 19 


25 21 


24 23 


23 24 


22 27 


21 29 


20 31 


19 33 


60 


7 


OO 


2853 


27 55 


26 58 


26 01 


25 03 


24 06 


23 08 


23 II 


21 13 


20 16 


19 19 


7 00 




lO 


28 30 


27 33 


26 36 


25 39 


24 43 


23 46 


22 40 


21 53 


20 56 


19 59 


19 03 


10 




20 


28 04 


27 07 


26 12 


25 i6 


24 20 


23 24 


22 28 


21 33 


30 37 


19 41 


18 45 


20 




80 


27 36 


26 40 


25 45 


24 50 


23 55 


23 00 


22 04 


21 II 


20 15 


19 20 
i«57 


18 25 


30 




40 


27 04 


26 09 


25 15 


24 21 


23 27 


22 33 


21 39 


20 46 


19 51 


18 04 


40 




50 


26 30 


25 37 


24 44 


23 50 


23 57 


22 04 


21 10 


20 19 


19 25 


18 33 


17 40 


60 


» 


OO 


25 53 


25 01 


24 09 


23 16 


33 25 


21 33 


20 41 


1949 


18 58 


18 06 


17 15 


8 00 




lO 


25 13 


24 22 


23 31 


22 41 


21 51 


21 00 


20 09 


'2 'f 
18 46 


18 28 


17 38 


16 47 


10 




20 


24 32 


23 43 


22 53 


22 02 


21 13 


20 24 


19 34 


17 56 


17 07 


16 18 


20 




30 


23 47 


22 59 


22 10 


21 21 


20 34 


19 46 


1858 


18 10 


17 22 


16 35 


15 47 


30 




40 


23 00 


22 13 


21 26 


20 39 


19 53 


19 06 


18 20 


17 34 


16 47 


16 01 


15 15 


40 




50 


22 10 


21 25 


20 39 


19 53 


19 09 


18 24 


17 38 


16 55 


16 09 


15 25 


14 41 


60 


9 


OO 


21 18 


20 34 


19 50 


1906 


18 22 


17 39 


16 56 


16 13 


15 30 


14 48 


14 05 


9 00 




lO 


20 23 


19 41 


1858 


18 16 


17 34 


16 53 


16 II 


15 31 


14 49 


14 09 


13 28 


10 




20 


10 26 
18 27 


1845 


18 05 


17 34 


16 44 


16 04 


15 25 


14 46 


14 07 


13 27 


1248 


20 




30 


1748 


17 09 


16 30 


15 52 


15 14 


14 36 


14 00 


13 23 


12 45 


13 08 


30 




40 


17 24 


16 48 


16 II 


15 35 


14 58 


14 22 


13 47 


13 12 


12 36 


12 02 


II 26 


40 




50 


16 20 


15 46 


15 12 


14 37 


14 03 


13 29 


12 55 


12 23 


II 49 


II 16 


10 43 


60 


lO 


OO 


15 14 
14 06 


14 42 


14 09 


13 36 


13 06 


12 34 


12 03 


li 31 


II 00 


10 39 


9 59 


10 00 




10 


13 35 


13 06 


12 35 


12 06 


11 36 


II 07 


10 39 


10 10 


42 


9 13 


10 




20 


12 56 


12 27 


12 00 


II 32 


II 05 


10 38 


10 II 


9 45 


9 iS 


S53 


8 26 


, 20 




30 


II 44 


II 18 


10 53 


10 28 


10 03 


9 39 


Q 14 


8 51 


8 26 


8 03 


7 39 


30 




40 


10 29 


10 07 


9 44 
835 


9 21 


9 00 


8 37 


8 15 


7 54 


7 33 


7 12 


6 50 


40 




50 


9 15 


854 


8 15 


7 55 


7 36 


7 16 


658 


6 38 


6 19 


6 01 


60 


11 


OO 


758 


740 


7 23 


706 


6 49 


632 


6 16 


6 00 


5 43 


5 27 


5 " 


11 00 




lO 


6 40 


625 


6 II 


5 57 


5 43 


528 


5 15 


5 01 


4 46 


4 33 


4 20 


10 




20 


5 21 


5 09 


4 57 


4 47 


4 35 


4 24 


4 13 


4 01 


3 50 


3 39 


3 29 


20 1 




30 


4 03 


3 53 


3 44 


3 35 


3^ 


3 18 


3 09 


3 01 


2 53 


245 


2 37 


30 




40 


2 42 


2 36 


2 30 


2 24 


2 18 


rd 


2 07 


2 01 


I 56 


1 51 


I 46 


40 




50 


I 31 


I 17 


I 14 


I 12 


I 09 


1 03 


I 00 


57 


55 


52 


60 


12 


OO 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


12 00 



























In North latitude, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from North to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from North to West. 

In South latitude, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from South to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from South to West. 

When the latitude and declination are of different name, the tables are to be entered with the supplement of the hour angle and the 
supplement of the tabulated azimuth is to be taken for the required true bearing. 
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AZIMUTH OR TRUE BEARING. 



I«ATITVDE 90. 



DECUNATION-SAME NAME AS-I*ATITUDE. 



LATITUDE 90. 



Hour Ansle. 



O 



6 



10 



11 



13 



in* 
00 
10 

30 
40 
&0 

00 
10 
30 
30 
40 
50 

00 
10 
20 
30 
40 
60 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
SO 
30 
40 
50 

00 
10 
30 
30 
40 
60 

00 
10 
30 
30 
40 
50 

00 
10 
30 
30 
40 
60 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 
00 



24< 



o 00 

845 
17 04 

24 37 
31 18 
37 01 

41 52 

45 59 
4927 

52 21 

54 49 
5653 



5841 

60 12 

61 29 

62 36 

63 33 

64 21 



65 02 

6538 

66 oS 
6632 
6652 

67 08 

67 21 

67 29 

6736 

67 39 
67 40 

67 37 

67 32 
67 25 
67 16 
67 05 
6651 

6634 

66 16 
6556 
65 32 
6506 

6438 
64 08 

63 34 
62 58 

62 18 

61 36 

60 51 

60 01 

5? 07 
58 10 

57 08 
56 01 

54 49 
53 30 

5« 06 

4858 
47 " 
45 18 
43 14 

41 01 

3836 
36 01 

33 13 
30 15 
27 03 

23 39 
20 05 

16 iS 

12 22 

8 20 

4 
o 



II 
00 



26<^ 



o 00 
8 10 
1558 
23 08 
29 33 
35 07 

39 54 
44 00 

47 29 
50 27 

52 58 

55 07 



I? 



03 
00 



26' 



5658 
58 33 
54 
1 05 
62 04 
62 56 



63 40 

64 18 

64 50 

65 16 

65 39 
6557 

66 II 
66 22 
66 29 
66 34 
6634 
6633 

6630 
66 23 
66 15 
6604 
65 51 
65 34 

65 16 

6456 

64 33 
64 08 

63 
63 

62 36 
61 59 I 
61 19 
60 37 

59 50 
59 01 

5807 

57 09 
56 07 

55 00 
53 47 
52 29 

51 04 
49 33 
47 56 
46 09 

44 15 
42 12 

40 00 

37 V 
35 04 
32 19 
29 23 
26 15 

22 56 

19 26 

15 47 

II 58 

8 o^ 



43 
41 



27° 



o 00 

738 

14 y* 
21 47 

27 56 
33 21 

38 03 
42 07 
45 37 

48 37 
51 12 

53 24 

55 »8 
5656 

58 20 

59 35 

60 37 

61 31 

62 iS 

62 59 

63 33 

64 01 

64 25 

64 46 

65 01 

65 13 
65 22 
65 27 
65 30 
65 30 

65 27 
65 21 
65 13 
65 03 
64 50 
64 34 

64 16 
63 57 
63 34 
63 09 
62 40 
62 10 

61 36 
61 00 
60 20 

59 37 
58 51 
58 01 

57 07 
5608 

55 06 
53 59 
52 46 
51 28 

50 03 
48 32 
46 54 
4508 



15 
13 



39 01 
36 39 
3408 
31 26 
28 33 
25 29 

22 15 
18 51 
15 16 

" 35 



47 
54 
00 



28° ! 290 80° 31< 



32° 



o 00 

7 10 

14 05 

20 34 

26 27 

31 42 

36 18 
40 21 
43 50 
46 51 
49 28 
51 42 

53 40 

55 21 

56 49 
5805 

59 II 

60 08 

60 58 

61 40 

62 16 
6247 

63 13 
63 35 

63 52 

64 05 

64 15 
64 21 

64 25 
64 26 

64 24 
64 19 
64 12 
64 02 
63 50 
63 35 

63 18 

62 57 

62 35 I 
62 10 

61 42 I 
61 II ! 

60 37 
60 00 



55 

5^ 



21 

38 



57 52 I 
57 02 I 

5608 , 

55 09 
54 06 , 
52 58 
51 45 
50 27 

49 02 
47 31 ' 
45 53 
44 08 
42 15 
40 13 

3804 
35 44 
33 14 
30 35 
27 44 
24 45 

21 35 

18 15 

14 48 
" 13 



7 
3 
o 



32 

47 
00 



o 00 

6 45 

13 17 

19 26 

25 05 
30 10 

34 40 
38 40 
42 08 

45 09 
47 47 
50 05 

52 04 

53 49 
55 18 
5638 
5746 
5845 

59 38 

60 21 

61 00 

61 33 

62 00 
62 23 

62 42 

62 57 

63 08 
63 16 
63 21 
63 23 

63 21 

63 17 
63 " 
63 02 
62 49 
62 35 



62 


18 


61 


5« 


61 


35 


61 


10 


60 


43 


60 


12 


59 39 


59 


02 


58 


22 


57 39 


56 


52 


56 


02 


55 


08 


54 


10 


53 


06 


51 


59 


50 


46 


49 27 



48 03 
46 32 

44 55 

43 09 
41 17 

39 16 

37 07 
34 49 
32 21 

29 45 
2658 
24 02 

20 56 

17 42 

14 21 

10 52 

7 18 

3 40 

o 00 



o 00 

6 22 

12 32 

18 24 

23 49 
2845 

33 08 

37 03 
40 30 

43 31 

46 II 

48 30 

50 31 

52 18 

53 50 

55 " 

56 22 

57 24 

58 17 

59 04 

59 44 

60 20 

60 48 

61 13 

61 33 

61 49 

62 02 
62 II 
62 16 
62 19 

62 18 

63 16 
62 09 
62 00 
61 49 
61 35 

61 19 
60 59 

6037 
60 12 

59 44 
59 14 

58 41 
5804 
57 24 
56 41 
55 55 
55 04 

54 09 
53 II 
52 07 

50 59 

49 46 

48 28 

47 04 

45 33 

43 57 
42 12 

40 20 

38 20 

36 13 
33 57 
31 31 
2857 
26 14 
23 21 

20 20 
17 II 

13 55 
10 32 

7 04 

3 33 
o 00 



o 
6 



00 

01 



I 



II 53 
17 28 
22 39 

27 24 

31 41 
35 33 
3856 

41 57 
44 37 

46 57 

49 00 

50 48 

52 22 

53 46 

54 59 
56 03 

56 59 

57 47 
5829 

59 06 

59 37 

60 02 

60 24 
60 42 

60 55 

61 05 
61 12 
61 15 

61 16 
61 13 
61 08 

60 59 
60 48 
60 35 

60 18 

59 59 
59 37 
59 13 

58 45 
58 15 

57 42 
57 05 
5<> 25 

55 42 
54 56 
54 05 

53 II 
52 12 

51 09 , 
50 01 ' 

48 48 I 

47 29 

46 05 

44 35 

42 58 
41 15 
39 24 
37 25 

35 19 
33 05 
30 42 

28 10 



25 30 


22 41 


19 45 


16 40 


13 29 


10 12 


651 


326, 


00 

1 



o 00 

5 42 
II 16 

16 34 

21 34 

26 10 

30 19 
34 06 

37 27 
40 27 
43 06 

45 27 

47 31 

49 20 

50 57 

52 22 ' 

53 37 

54 43 : 

55 40 I 

50 31 i 
57 14 

57 52 

58 25 
5852 

59 15 
59 33 
59 48 

59 59 

60 07 

60 II 

60 13 
60 10 
60 06 
5958 
59 47 
59 34 

59 18 
59 00 
5838 
58 14 
57 47 
57 17 

56 43 
56 07 
55 27 
54 43 
53 57 
53 06 

52 12 

51 14 
50 10 
49 02 
47 49 

46 31 

45 07 

43 37 
42 01 

40 18 

38 28 
36 32 

34 26 
32 13 
29 53 

27 24 
24 47 

22 03 

19 10 
16 II 
13 05 

6 38 
3 20 
o 00 



o f 

o 00 

5 24 
10 41 

15 46 
20 34 
25 00 

29 02 

32 43 
36 02 

39 00 
41 38 
43 59 

4604 
47 55 

49 33 

51 00 

52 16 

53 23 

54 23 

55 15 

56 00 

56 39 

57 14 

57 42 

58 07 
5826 

5841 
5854 

59 02 
59 08 

59 10 
59 09 
59 05 

58 57 
5847 
5835 

58 19 
58 01 
57 40 
57 16 
5648 
56 18 

55 45 
55 09 
54 29 
53 46 
53 00 
52 09 

51 15 

50 15 



4< 
4^ 



13 
04 



SS^" 



46 52 
45 34 

44 II 
42 41 
41 06 

39 24 
37 35 
35 39 

33 36 

31 25 

29 07 
26 41 

24 07 
21 25 

18 37 
15 42 
12 41 

9 36 
6 26 

3 14 
o 00 



\l 



50 

4? 15 
4708 

45 55 

44 37 

43 14 
41 45 
40 II 

38 30 
43 
48 



36 
34 



12 

t 

3 
o 



340 



o 00 

5 09 
10 II 

15 01 
19 37 
23 53 

27 49 
31 25 
34 40 
37 36 
40 14 
42 37 

44 40 
46 31 

48 II 

49 39 

50 57 

52 06 

53 06 

54 00 

54 46 
5528 
56 02 

56 33 

5658 

57 19 
57 36 

57 4 
57 

58 04 

58 07 
5807 

5803 
57 56 
57 47 
57 35 

57 20 . 
57 02 { 
5641 ' 

56 17 i 

55 50 ! 
55 20 

54 47 
54 II 
53 31 
52 48 
52 02 

51 II 



32 47 

30 37 
28 22 

2558 
23 27 
20 49 

18 05 

15 15 

19 

19 

15 
08 

00 



o f 



o 

4 

9 

14 

18 



00 

54 

42 

19 
44 



22 52 

26 41 

30 12 
33 23 

36 16 

3853 

41 12 

43 18 
10 

50 

48 19 

49 38 

50 49 

51 51 

52 45 

53 33 

54 16 

54 52 

55 24 

55 49 

56 12 
56 30 
56 43 

56 53 

57 01 

57 04 
57 04 
57 01 
5656 
56 47 
56 35 

56 19 
56 02 

55 41 
55 17 

54 51 
54 » 

53 49 
53 " 
52 33 
51 50 
51 03 
50 14 

49 19 
48 21 

47 18 
46 II 

4458 

43 41 

42 19 
40 51 
39 18 

37 36 
35 49 
33 57 

31 57 
29 51 

27 37 
25 16 
22 49 
20 15 

17 34 
14 49 



II 

9 
6 

3 
o 



57 
02 

03 

03 
00 



3&° 


t 


00 


4 39 


9 14 


13 40 


17 54 


21 53 


25 35 


29 01 


32 08 


34 59 

1 -^7 X4 



39 53 

41 58 

43 50 

45 30 

47 01 

48 21 

49 32 

50 35 

51 32 

52 21 

53 04 

53 42 

54 14 

54 41 

55 05 
55 23 
5538 
55 49 

55 56 

56 01 
56 02 
55 59 
55 54 
55 45 
55 35 

55 20 

55 03 
54 42 
54 19 
53 53 
S3 23 

52 50 

52 15 
51 36 
5053 
50 06 

49 16 

48 22 

47 24 

46 21 

45 15 

44 03 

42 45 

41 2A 

39 50 
38 23 

36 44 
34 58 
33 07 

31 09 

29 04 
26 51 

24 35 
22 II 

19 41 



17 04 
14 2 



II 3" 
8 45 



5 

2 

o 



53 
57 
00 



Hoar An^^le* 



O 



6 



9 



10 



11 



12 



00 
10 
20 
80 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
SO 

00 
10 
20 
30 
40 
60 

00 
10 
20 
30 
40 
60 

00 
10 
20 
30 
40 
60 

00 
10 
20 
80 
40 
60 

00 
10 
20 
80 
40 
60 

00 
10 
20 
80 
40 
50 

00 
10 
20 
80 
40 
60 

00 
10 
20 
30 
40 
50 

00 
10 
20 
80 
40 
60 
00 



In North Utitnde, when the star is risinj; or East of the meridian, the tabulated azimuths are reckoned from North to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from North to West. 

In Hoath latitude, when the star is risine or East of the meridian, the tabulated azimuths are reckoned fixmi South to East: and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from South to West. 

When the latitude and declination are of different name, the tables are to be entered with the supplement of the hour angle and the 
supplement of the tabulated azimuth is to be taken for the required true bearing. 
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AZIMUTH OR TRUE BEARING. 



I4ATITVDE 9°. 




DECUNATION- 


•SAME NAME AS— I^ATITUDE. 




I^TITVDE 9°. 

1 


Hour Angle. 


36° 


37° 


38° 


390 


40° 


1 
41° 

1 


42° 


430 


440 


46° 


46° 


47° 


Hour Anarle. | 


U. 


ni* 


/ 


/ 


/ 


/ 


f 


, 1 


/ 


f 


/ 


/ 


f 


/ 


b* in* 





00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 




10 


4 26 


4 15 


4 03 


3 52 


3 43 


3 34 


3 24 


3 16 


308 


3 00 


2 5a 


2 46 


10 




20 


849 


8 26 


8 03 


7 43 


7 22 


7 04 


6 47 


6 30 


6 14 


§58 


5 44 


5 30 


20 




30 


13 03 
17 08 


12 29 


II 57 


II 26 


10 58 


10 31 ' 


10 05 


9 41 


9 17 


8 54 


833 


8 13 


30 




40 


16 24 


15 42 


15 03 


14 26 


13 51 


13 17 


12 45 


12 15 


II 47 


II 19 


10 52 


40 




50 


2058 


20 05 


19 16 


18 30 


17 45 


17 03 


16 23 


15 45 


15 07 


14 31 


13 58 


13 26 


50 


1 


00 


24 33 


23 34 


22 38 


21 45 


20 54 


20 06 


19 19 


18 35 


17 53 


17 II 


1632 


15 55 


1 00 




10 


27 53 


26 48 


25 47 


2448 


23 53 


22 59 


22 07 


21 18 


ao 30 


1944 


19 00 


18 17 


10 




20 


30 56 


29 47 


28 42 


27 39 


26 39 


25 40 


24 44 


23 51 


22 58 


22 08 


21 20 


20 33 


20 




30 


33 44 


32 32 


31 24 


30 17 


29 13 


28 12 


27 12 


26 14 


25 19 


24 25 


23 33 


22 43 


30 




40 


36 17 


35 03 


3352 
36 07 


32 43 


31 36 


30 32 


29 29 


28 29 


27 30 


26 33 


25 37 


24 44 


40 




60 


38 35 


37 19 


34 56 


33 47 


32 41 


31 36 


30 33 


29 32 


28 32 


27 34 


26 38 


50 

1 


2 


00 


40 40 


39 23 


38 10 


3658 


35 48 


34 40 


33 33 


32 29 


31 26 


30 25 
32 08 


29 24 


28 26 


2 00 1 




10 


42 32 


41 15 


40 01 


38 49 


37 38 


36 29 


35 22 


34 15 


33 II 


31 05 


30 06 


10 




20 


44 13 


42 57 


41 43 


40 29 


39 18 


38 08 


37 00 


35 54 


34 48 


33 43 


32 39 


31 38 


20 




30 


45 43 


44 28 


43 13 


42 01 


40,49 


39 40 


3831 


37 23 


36 17 


35 II 


34 07 


33 04 


30 




40 


47 05 


45 50 


44 3^ 


43 23 


42 12 


41 01 


39 53 


38 45 


3738 


36 32 


35 27 


34 23 


40 




50 


48 17 


47 03 


45 50 


44 37 


43 26 


42 16 


41 07 


39 59 


3851 


37 45 


36 40 


35 35 


50 


3 


00 


49 22 


48 08 


46 55 


45 44 


44 34 


43 24 


42 15 


41 07 


39 59 


3853 


37 47 


36 42 


3 00 




10 


50 18 


49 06 


47 55 


46 43 


45 34 


44 24 


43 15 


42 08 


41 00 


39 53 


3847 


37 43 


10 




20 


51 09 


4958 


48 47 


4736 


46 27 


45 19 


44 10 


43 02 


41 56 


40 49 


39 43 


38 38 


20 




30 


51 53 


50 43 


49 33 


48 23 


47 15 


46 07 


44 59 


43 52 


42 44 


41 38 


40 33 


39 28 


30 , 




40 


52 32 


51 23 


50 14 


49 05 


47 56 


46 49 


45 42 


44 35 


43 29 


42 23 


41 17 


40 II 


40 




50 


53 05 


51 56 


50 49 


49 40 


4833 


47 26 


46 20 


45 13 


44 07 


43 01 


41 57 


40 52 


50 


4 


00 


53 34 


52 26 


51 18 


50 II 


49 05 


47 59 


46 53 


45 47 


44 41 


43 36 


42 31 


41 26 


4 00 




10 


5358 


52 51 


51 45 


5038 


49 33 


48 ^7 


47 21 


46 16 


45 11 


44 06 


43 01 


41 57 


10 




20 


54 17 


53 12 


52 06 


51 00 


49 55 


48 50 


47 45 


46 40 


45 36 


44 31 


43 27 


42 23 


20 




30 


54 33 


53 28 


52 24 


51 18 


50 13 


49 10 


48 05 


47 01 


45 56 


44 53 


43 49 


42 46 


30 




40 


54 45 


53 40 


52 37 


51 32 


50 29 


49 24 


48 21 


47 17 


46 14 


45 lo 


44 07 


43 04 


40 




50 


54 53 


53 50 


52 47 


51 43 


5039 


49 36 


4833 


47 30 


46 27 


45 24 


44 21 


43 18 


50 


5 


00 


5458 


53 56 


52 53 


51 50 


50 47 


49 44 


48 41 


47 39 


4636 


45 34 


44 31 


43 29 


5 00 




10 


54 59 


53 57 


52 55 


51 53 


50 51 


49 49 


4847 


47 44 


46 42 


45 40 


44 38 


43 36 


10 




20 


5458 


53 5^ 


52 55 


51 53 


50 52 


49 50 


48 48 


47 47 


46 45 


45 43 


44 42 


43 40 


20 




30 


54 53 


53 52 


52 50 


51 50 


5048 


49 48 


48 46 


47 45 


46 43 


45 42 


44 41 


43 40 


30 




40 


54 45 


53 45 


52 44 


51 43 


50 43 


49 42 


48 41 


47 41 


46 40 


45 38 


44 37 


43 37 


40 




50 


54 34 


53 34 


52 34 


51 34 


50 34 


49 34 


4833 


47 33 


46 33 


45 32 


44 31 


43 31 


50 


6 


00 


54 20 


53 20 


52 21 


51 21 


50 21 


49 21 


48 21 


47 22 


46 22 


45 21 


44 21 


43 22 


6 00 , 




10 


54 03 


53 04 


52 04 


51 05 


5006 


49 06 


48 06 


47 07 


46 07 


4508 


44 08 


43 09 


10 




20 


53 44 


52 44 


51 45 


50 46 


49 47 


4848 


47 49 


46 50 


45 50 


44 51 


43 52 


42 53 


20 




30 


53 20 


52 21 


51 22 


50 24 


49 25 


48 27 


47 27 


46 29 


45 30 


44 32 


43 33 


42 34 


30 




40 


52 54 


51 56 


50 57 


49 59 


49 00 


48 02 


47 04 


46 05 


45 06 


4408 


43 10 


42 12 


40 




50 


52 25 


51 26 


50 28 


49 30 


48 32 


47 34 


46 36 


45 38 


44 41 


43 43 


42 45 


41 47 


50 


7 


00 


51 53 


50 55 


49 56 


48 59 


48 01 


47 03 


46 06 


4508 


44 II 


43 13 


42 15 


41 18 


7 00 


' 


10 


51 16 


50 19 


49 21 


48 24 


47 26 


46 29 


45 32 


44 34 


43 37 


42 40 


41 43 


40 46 


10 




20 


5038 


49 40 


48 43 


47 46 


46 48 


45 51 


44 55 


43 57 


43 01 


42 04 


41 07 


40 II 


20 , 




30 


49 55 


48 57 


48 01 


47 04 


46 07 


45 10 


44 14 


43 17 


42 21 


41 25 


40 28 


3? 33 


30 ! 




40 


49 09 
48 19 


48 12 


47 15 
46 26 


46 18 


45 22 


44 26 


43 29 


42 34 


41 38 


40 42 


39 47 


40 




50 


47 22 


45 30 


44 34 


43 38 


42 41 


41 46 


40 51 


39.56 


39 01 


38 06 


50 1 


8 


00 


47 25 


46 28 


45 33 


44 36 


43 41 


42 46 


41 49 


40 55 


40 00 


39 06 


38 II 


37 17 


8 00 




10 


46 27 


45 31 


44 35 


43 40 


42 44 


41 50 


40 54 


40 00 


3^ 06 


38 13 


37 19 


36 25 


10 




20 


45 25 


44 30 


43 34 


42 39 


41 43 


40 49 


39 55 


39 01 


3808 


37 15 


36 22 


35 29 


20 




30 


44 19 


43 23 


42 28 


41 33 


40 40 


39 45 


38 52 


37 59 


37 07 


36 14 


35 22 


34 31 


30 




40 


43 07 


42 12 


41 18 


40 23 


39 30 


38 37 


37 44 


36 53 


36 00 


35 09 


34 18 


33 27 


40 




50 


41 51 


40 56 


40 03 


39 10 


38 16 


37 25 


36 32 


35 41 


34 50 


33 59 


33 10 


32 20 


50 





00 


40 29 


39 35 


3842 


37 49 


3658 


36 07 


35 16 


34 26 


33 36 


32 46 


31 57 


31 09 


9 00 




10 


39 02 


38 10 


37 17 


36 26 


35 35 


34 45 


33 54 


33 07 


32 17 


31 29 
30 08 


30 42 


^ 54 


10 




20 


37 31 


36 39 


35 47 


34 57 


34 08 


33 18 


32 30 


31 42 


30 55 


29 22 


28 36 


20 




30 


35 53 


35 02 


34 12 


33 22 


32 34 


31 46 


30 59 


30 13 


29 28 


28 42 


27 58 


27 14 


30 




40 


34 09 


33 '9 


32 31 


31 43 
29 58 


30 57 


30 10 


29 24 


28 40 


27 56 


27 13 


26 30 


25 47 


40 




50 


32 18 


31 31 


30 44 


29 13 


28 29 


27 45 


27 02 


26 19 


25 39 


2458 


24 17 


50 


10 


00 


30 23 


29 36 


28 52 


28 07 


27 25 


26 42 


26 01 


25 20 


24 39 


24 00 


23 21 


22 43 


10 00 




10 


28 20 


27 36 


26 54 


26 II 


25 30 


24 51 


24 II 


23 33 


22 55 


22 17 


21 41 


21 05 


10 




20 


26 12 


25 30 


24 50 


24 10 


23 32 


22 55 


22 18 


21 42 


21 05 


20 31 


19 57 


19 24 


20 




30 


23 56 


23 17 


22 40 


22 03 


21 28 


20 53 


20 19 


19 46 


19 13 


18 41 


18 10 


17 38 


30 




40 


21 35 


21 00 


20 25 


19 51 


19 19 


1847 


18 15 


17 45 


17 16 


16 46 


16 17 


15 50 


40 




50 


19 08 


18 36 


18 05 


17 35 


17 06 


16 37 


16 09 


15 42 


15 15 


14 49 


14 24 


1358 


50 


11 


00 


1636 


16 07 


15 39 


15 14 


14 48 


14 22 


13 58 


13 34 


13 II 


12 48 


12 26 


12 04 


11 00 




10 


1358 


13 34 
10 56 


13 10 


12 48 


12 26 


12 05 


II 44 


II 24 


II 05 


10 44 


10 26 


10 07 


10 




20 


II 16 


10 38 


10 19 


10 02 


9 44 


9 27 


9 10 


855 


8 41 


825 


8 09 
6 08 


20 




30 


8 30 


8 16 


8 00 


7 47 


7 34 


7 20 


7 07 


655 


6 42 


631 


6 19 


30 




40 


5 43 


5 32 


5 22 


5 12 


5 04 


4 54 


4 46 


4 37 


4 30 


4 22 


4 14 


4 07 


40 




50 


2 51 


2 46 


2 42 


2 37 


2 32 


2 27 


2 23 


2 20 


2 15 


2 II 


2 07 


2 03 


50 


12 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


12 00 

1 



In Xorth latitude, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from North to East; £ad 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from North to West. 

In SOHth latitude, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from South to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from South to West. 

When the latitude and declination are of different name, the tables are to be entered with the supplement of the hour angle and the 
supplement of the tabulated azimuth is to be taken for the required true bearing. 
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AZIMUTH OR TRUE BEARING. 



i^TiTinDB e°. 




DKCUNATION- 


-SAME NAME AS— I^TITUDE. 




Ia. 




ATITUDE 9°. 


Hour Angle. 


48° 


490 


50° 


51° 


52° 


530 


540 


55° 

/ 


56° 


57° 


58° 


50° 


Hour Angle* 


h. 


m. 


o / 


/ 


/ 




. 


/ 


/ 


/ 


t 


f 


/ 


li* m* 


O 


OO 


O OO 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 1 


00 




10 


2 39 


2 33 


2 2S 


2 21 


2 15 


3 10 


2 05 


2 00 


I 55 


X 50 


I 45 


141 


10 




20 


5 17 


5 05 


4 53 


4 41 


4 30 
43 


4 19 
6 27 


3 59 


3 49 


340 


3 30 


3 21 


20 




30 


7 53 


7 35. 


7 't 


6 59 


556 


5 42 


528 


5 14 

6 57 


5 01 


30 




40 


lo 26 


10 02 


938 


9 15 


853 


832 


8 12 


7 52 


7 33 


7 15 


S 39 


40 




50 


12 55 


12 25 


11 56 


II 28 


II 01 


10 35 


10 10 


9 46 


9 23 


9 00 


837 


8 16 


50 


1 


OO 


15 18 


14 43 


14 09 


13 37 


1306 


12 35 


12 06 


II 37 


II 09 


10 42 


10 16 


9 50 


1 00 




lO 


1737 


16 57 


16 18 


15 41 


15 05 


14 31 


13 57 


13 24 


12 53 


12 32 


II 52 


II 22 


10 




20 


19 48 


19 04 


18 22 


17 41 


17 01 


16 22 


15 45 


15 06 


14 33 
16 10 


13 59 


13 25 


12 52 


20 




30 


21 53 


21 ot> 


20 21 


19 35 


18 52 


19 ID 


17 29 


16 49 


15 32 


14 55 


14 19 


SO 




40 


23 52 


23 01 


22 12 


21 25 


30 38 


19 53 


19 09 


18 26 


17 43 


17 02 


16 22 


15 44 


40 




50 


25 43 


24 50 


2358 


23 08 


22 18 


21 31 


20 43 


19 57 


19 13 


18 28 


17 45 


17 04 


50 


2 


OO 


27 28 


26 33 


25 39 


24 46 
26 18 


23 54 


23 03 


22 14 


21 25 


20 38 


19 51 


19 05 


18 21 


2 00 




lO 


29 06 


28 09 
2938 


27 12 


25 23 


24 30 


2338 


22 47 


21 58 


21 08 


20 21 


19 34 


10 




20 


3038 


28 40 


27 43 


4^2 


25 52 


24 58 


24 06 


23 14 


22 23 


21 33 


20 43 


20 




30 


32 02 


31 01 


30 02 


29 04 


28 06 


27 09 


26 14 


25 20 


24 26 


23 32 


22 41 


21 50 


SO 




40 


33 20 


32 19 


31 18 


30 18 


29 19 


28 21 


27 25 


26 2S 


25 33 

26 36 


24 38 


23 45 


22 53 


40 




50 


34 32 


33 29 


32 28 


31 27 


30 37 


29 29 


38 31 


27 33 


25 41 


24 46 


23 51 


50 


S 


OO 


35 3? 


34 35 


33 33 


32 32 


31 30 


30 31 


29 31 


28 32 


27 35 


26 38 


25 42 


24 46 


s 00 




10 


3638 


35 35 


34 33 


33 30 


32 28 


31 28 


30 27 


29 28 


28 30 


27 31 


26 33 


25 37 


10 




20 


37 33 


36 20 

37 i8 


35 27 


34 24 


33 22 


32 21 


31 19 


30 19 


29 19 


28 21 


27 22 


26 24 


20 




SO 


38 23 


3^ 15 


35 12 


34 10 


33 08 


32 07 


31 06 


30 05 


29 06 


28 07 


27 OS 


SO 




40 


39 07 


3803 


37 00 


35 ^ 


34 54 


33 51 


32 50 


31 48 


30 47 


29 47 


28 47 


2748 


40 




50 


39 47 


3843 


37 40 


36 37 


35 33 


34 31 


33 29 


32 27 


31 26 


30 25 


29 25 


28 25 


50 


4 


OO 


40 21 


39 18 


38 15 


37 II 


36 oS 


35 05 


34 03 


33 01 


32 00 


3058 


2958 


28 58 


4 00 




lO 


40 52 


39 49 


3845 


37 43 


36 39 


35 37 


34 34 


33 32 


32 31 


31 29 


30 27 


29 27 


10 




20 


41 19 


40 15 


39 «3 


38 10 


37 06 


3() 04 


35 01 


33 58 


32 57 


31 55 


30 54 


29 52 


20 




SO 


41 42 


4038 


39 3^ 


3833 


37 29 


36 27 


35 25 


34 23 


33 20 


32 19 


31 17 


30 16 


SO 




40 


42 00 


40 57 


39 55 


3852 


37 49 


3<i 47 


35 45 


34 42 


33 40 


32 39 


31 36 


30 35 


40 




50 


42 15 


41 12 


40 10 


39 08 


3805 


37 03 


36 01 


34 58 


33 56 


32 54 


31 52 


30 52 


50 


5 


OO 


42 36 


41 24 


40 22 


39 20 


38 17 


37 15 


36 13 


35 II 


34 10 


33 08 


32 05 


31 04 


5 00 




lO 


42 33 

4238 


41 31 


40 31 


3928 


38 26 


37 24 


36 22 


35 20 


34 19 


33 18 


32 15 


31 14 


10 




20 


41 36 


4035 


39 33 


38 31 


37 30 


36 29 


35 27 


34 25 


33 23 


32 22 


31 21 


20 




SO 


4238 


41 37 


40 36 


39 34 


38 33 


37 33 


36 31 


35 30 


34 28 


33 28 


32 26 


31 25 


SO 




40 


42 36 


41 35 


40 35 


39 33 


32 32 


37 31 


3<> 31 


35 29 


34 29 


33 28 


32 27 


31 26 


40 




50 


42 30 


41 30 


40 29 


39 29 


38 28 


37 28 


36 27 


35 27 


34 26 


33 25 


32 25 


31 24 


50 


6 


OO 


42 21 


41 21 


40 21 


39 21 


38 20 


37 21 


36 20 


35 20 


34 20 


33 20 


32 20 


31 19 


6 00 




10 


42 08 


41 09 


40 10 


39 10 
3856 


38 10 


37 II 


36 10 


35 II 


34 II 


33 II 


32 II 


31 12 


10 1 




20 


41 53 


40 54 


39 56 


37 56 


36 57 


3558 


34 58 


33 59 


32 59 


32 00 


31 01 


20 




SO 


41 35 


40 36 


3938 


3838 


37 39 


36 41 


35 42 


34 43 


33 44 


32 45 


31 46 


3047 


SO 




40 


41 13 
40 48 


40 15 


39 »7 


38 IS 


37 19 


36 22 


35 23 


34 25 


33 27 


32 27 
32 08 


31 29 


30 31 


40 




50 


39 50 


3853 


37 56 


36 57 


35 59 


35 02 


34 03 


33 05 


31 10 


30 12 


50 


7 


OO 


40 20 


39 23 

3852 


38 26 


37 28 


36 30 


35 M 


34 36 


33 39 


32 41 


31 44 


3047 


29 50 


7 00 




lO 


39 48 


37 56 


3658 


36 02 


35 05 


34 08 


33 12 


32 15 


31 19 


30 22 


2^ 26 


10 




20 


39 14 


38 18 


37 22 


36 26 


35 30 


34 34 


33 37 


32 41 


31 46 


30 50 


29 54 


28 59 


20 




SO 


38 36 


37 4» 


36 46 


35 50 


34 54 


33 59 


33 04 


32 08 


31 13 
30 38 


30 18 


29 23 


28 29 


SO 




40 


37 56 


37 00 


3<> 05 


35 II 


34 i'> 


33 22 


32 27 


31 32 


29 44 


28 49 


27 56 


40 




50 


37 " 


36 17 


35 23 


34 28 


33 34 


32 41 


31 47 


30 54 


30 00 


29 06 


28 13 


27 20 


50 


8 


OO 


36 23 


35 30 


34 36 


33 43 


32 49 


31 56 


31 04 


30 II 


29 19 


28 27 


27 34 


26 42 


8 00 




lO 


35 32 


34 39 


33 47 


32 55 


32 02 


31 10 


30 18 


29 26 


28 34 


27 43 


26 52 


26 02 


10 




20 


34 37 
33 38 


33 44 


32 52 


32 02 


31 II 


30 20 


29 29 


28 38 


27 47 


26 58 


26 07 


25 17 


20 




SO 


32 47 


31 57 


31 06 


30 16 


20 26 
28 30 


28 36 


27 47 


26 57 


26 09 


25 20 


24 31 


SO 




40 


32 36 


31 47 


30 57 


3008 


29 19 


27 41 


26 52 


26 05 


25 17 


24 30 


23 43 


40 




50 


31 31 


30 42 


29 54 


29 06 


28 18^ 


27 30 


26 43 


25 56 


25 10 


24 23 


23 37 


22 52 


50 


9 


OO 


30 21 


29 33 


28 46 


27 59 


27 12 


26 27 


25 41 


24 56 


24 10 


23 26 


22 42 


21 57 


9 00 




lO 


29 08 


38 21 


27 36 


26 51 


26 05 


25 21 


24 37 


23 52 


23 09 


22 26 

• 


21 43 


21 00 


10 




20 


27 51 


27 06 


26 22 


25 38 


24 55 


24 12 


23 29 


22 47 


22 05 


21 23 


20 42 


20 01 


20 




SO 


26 30 


25 47 


25 04 


24 22 


23 41 


23 00 


22 18 


21 39 


2058 


20 18 


19 39 


1900 


SO 




40 


25 05 


24 24 


23 43 


23 03 


22 24 


21 44 


21 05 


20 26 


1948 


19 10 
18 00 


18 33 


1756 


40 




50 


23 37 


22 58 


22 19 


21 40 


21 03 


20 25 


19 49 


19 12 


i8 36 


17 25 


16 50 


50 


10 


OO 


22 05 


21 28 


20 52 


20 15 


19 40 


19 04 


18 30 


1756 


17 22 


16 48 


16 15 


15 42 


10 00 




lO 


30 29 


i?S 


19 21 


iS 46 


18 13 


17 41 


17 08 


1636 


16 04 


15 33 


15 02 


14 31 


10 




20 


18 50 


17 46 


17 14 


16 44 


16 14 


15 43 


15 14 


14 45 


14 16 


13 47 


13 19 


20 




SO 


17 08 


1638 


16 09 


15 41 


15 12 


14 44 


14 17 


13 50 


13 23 


12 56 


12 30 


12 05 


SO 




40 


15 22 


14 55 


14 30 


14 03 


13 38 


13 13 


12 48 


12 23 


II 59 


II S5 


II II 


10 49 


40 




50 


13 34 


13 10 


12 46 


12 23 


12 00 


II 38 


II 16 


10 55 


10 33 


10 13 


951 


9 31 


50 


11 


OO 


" 43 


II 22 


II 02 


10 42 


10 22 


10 02 


9 43 


9 25 


9 06 


8 48 


8 30 


8 13 


11 00 




lO 


9 49 


9 32 


9 14 


857 


8 41 


8 2S 


8 09 


7 53 


7 37 


7 23 


7 07 


652 


10 




20 


7 54 


7 40 


726 


7 13 


6 59 


6 46 , 


633 


6 20 


608 


5 55 


5 43 

4 18 


5 31 


20 




SO 


5 57 


5 46 


5 35 


526 


5 15 ' 


506 ! 


456 


4 46 


4 37 


4 27 


4 09 


SO 




40 


3 59 


3 51 


3 45 


3 38 


3 31 


3 24 


3 18 


3 II 


3 05 


2 58 


2 52 


2 46 


40 




50 


2 00 


I 56 


I 53 


1 49 


I 45 


I 42 1 


I 38 


I 35 


1 33 


I 30 


I 26 


I 24 


59 


12 


OO 


00 


00 ' 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


12 00 



In North latitude, when the star is risine or East of the meridian, the tabulated azimuths are reckoned from North to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from North to West. 

In South Utltode, when the star is risinj;; or East of the meridian, the tabulated azimuths are reckoned from South to East: and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from South to West. 

When the latitude and declination are of different name, the tables are to be entered with the supplement of the hour angle and the 
supplement of the tabulated azimuth is to be taken for the required true bearing. 
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AZIMUTH OR TRUE BEARING. 



liATlTUDK 90. 




DBCLINATION-SAME NAME AS— I^ATITUDE- 




I.AT1TIJDE 9°. 




Hoar Allele. 


60° 


61° 


62° , 


63° 


64° 


650 


66° 


67° 

1 


68° 


69° 


70° 

/ 


Hour Ansle. 




li* m* 


1 


/ 


/ 


/ 


/ 


/ 


/ 


/ 


/ 


t 


li« in* 




00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 




10 


I 37 


I 32 


I 28 


' ^§ 


I 21 


1 17 


1 13 


I 09 


I 05 


I 02 


59 


10 




20 


3 13 


3 04 


2 5^ 


2 48 


2 40 


2 33 


2 25 


2 18 


2 II 


2 04 


I 57 


20 




30 


4 48 


4 35 


4 23 ' 


4 " 


4 00 


3 49 


3 37 


3 27 


3 16 


3 05 


2 55 


SO 




40 


6 22 


6 05 


5 49 


5 34 


5 18 


5 03 


4 49 


4 35 


4 20 


4 07 


3 53 


40 




50 


7 54 


7 34 


7 14 


655 


636 


6 17 


5 59 


5 41 


5 23 


5 07 


4 50 


60 




1 00 


9 26 


9 01 


8 37 


8 14 


7 52 


7 29 


708 


6 47 


6 26 


6 06 


5 46 


1 00 




10 


10 54 


10 26 


9 59 


9 32 


9 06 


8 41 


8 16 


7 52 


7 28 


7 04 

8 01 


6 41 


10 




20 


12 20 


II 49 


II 18 


10 49 


10 19 


9 51 


9 22 


855 


8 28 


7 35 

8 29 


20 




30 


13 44 


13 10 


12 36 


12 02 


II 30 


10 59 


10 27 


9 57 


9 27 


857 


SO 




40 


15 05 


14 28 


13 51 


13 15 


12 39 


12 04 


II 30 


10 57 


10 24 


9 52 


9 20 


40 




50 


16 22 


15 42 


15 03 


14 24 


13 45 


13 08 


12 31 


II 55 


II 19 


10 44 


10 10 


50 




2 00 


17 36 


16 54 


16 12 


15 31 


14 50 


14 09 


13 30 


12 51 


.12 13 


II 36 


10 59 


2 00 




10 


18 48 


iH 02 


17 17 


1634 


15 50 


15 08 


14 26 


13 45 


13 04 


12 24 


II 45 


10 




20 


19 56 


19 08 


18 21 


17 35 


16 50 


i^ 04 


15 21 


14 37 


13 55 


13 12 


12 30 


20 




30 


21 00 


20 II 


19 22 


18 34 


17 45 


16 58 


16 12 


15 27 


14 42 


13 57 


13 14 


SO 




40 


22 00 


21 09 


20 19 


19 29 


»8 39 


7 50 


17 02 


16 14 


15 28 


14 41 


13 55 


40 




50 


22 57 


22 05 


21 12 


20 21 


19 29 


18 38 


17 49 


17 00 


16 II 


15 22 


14 34 


50 




3 00 


23 51 


22 57 


22 02 


21 19 


20 17 


19 24 


18 33' 


17 42 


16 51 


16 01 


15 12 


3 00 




10 


24 41 


23 45 


22 50 


21 ^ 


21 00 


20 07 


19 14 


18 21 


17 30 


16 38 


15 47 

16 20 


10 




•JO 


25*26 


24 30 


23 34 


22 Vh 


21 42 


20 47 


»<^ 53 


19 00 


18 06 


17 13 


20 




30 


26 09 


25 12 


24 U 


23 18 


22 21 


21 25 


20 29 


19 34 


IS 39 


17 45 


16 51 


SO 




40 


26 49 


25 50 

26 25 


24 52 


23 54 


22 56 


22 00 


21 03 


20 07 


19 11 


18 16 


17 21 


40 




50 


27 24 


25 26 


24 28 


23 29 


22 31 


21 34 


20 36 


19 40 


18 43 


17 47 


50 




4 00 


2756 


26 57 


25 57 

26 25 


2458 


23 59 


23 00 


22 02 


21 03 


20 06 


19 08 


18 II 


4 00 




10 


28 26 


27 26 


25 26 


24 26 


23 26 


22 27 


21 28 


20 30 


19 32 


18 34 


10 




20 


28 52 


27 51 


26 50 


25 50 


24 50 


23 49 


22 50 


21 51 


20 51 


19 52 


1854 


20 




30 


29 14 


28 13 


27 12 


26 12 


25 II 


24 10 


23 II 


22 II 


21 II 


20 II 


19 12 


SO 




40 


29 33 


28 33 


27 31 


26 31 


25 29 


24 28 


23 28 


22 27 


21 27 


20 27 


19 27 


40 




60 


29 50 


2849 


27 46 


26 45 


25 44 


24 43 


23 43 


22 42 


21 42 


20 41 


19 41 


50 




5 00 


30 02 


29 02 


28 00 


26 59 


25 57 


24 56 


23 56 


22 55 


21 54 


20 52 


19 52 


5 00 




10 


30 12 


29 12 


28 10 


27 09 


26 07 


25 06 


24 05 


23 03 


22 03 


21 02 


20 01 


10 




20 


30 20 


29 19 


28 17 


27 16 


26 14 


25 13 


24 12 


23 11 


22 10 


21 08 


20 07 


18 




30 


30 24 


29 23 


28 21 


27 20 


26 19 


25 18 


24 16 


23 16 


22 15 


21 13 


20 13 




40 


30 25 


29 24 


28 23 


27 22 


26 20 


25 19 


24 19 


23 iS 


22 18 


21 16 


20 15 , 


40 




50 


30 24 


29 23 


28 21 


27 21 


26 20 


25 19 


24 18 


23 18 


22 17 


21 16 


20 15 


50 




6 00 


30 19 


29 18 


28 18 


27 17 


26 17 


25 16 


24 17 


23 16 


22 15 


21 15 


20 14 


6 00 




10 


30 11 


29 12 


28 11 


27 12 


26 II 


25 II 


24 II 


23 10 


22 10 


21 09 


20 09 


10 




20 


30 01 


20 02 


28 02 


27 02 


26 02 


25 02 


24 03 


23 03 


22 04 


21 03 


20 (U 
19 56 


20 




SO 


2948 


28 50 


27 50 


26 51 


25 52 


24 52 


23 53 


22 54 


21 55 


20 55 


SO 




40 


29 33 


28 34 


27 35 


26 37 


25 38 


24 39 


23 41 


22 42 


21 43 


20 44 


19 45 


40 




50 


29 14 


28 17 


27 19 


26 20 


25 22 


24 23 


23 26 


22 28 


21 30 


20 31 


19 33 


50 




7 00 


2853 


27 56 


2658 


25 59 


25 04 


24 06 


23 10 


32 12 


21 15 


20 16 


19 19 


7 00 




10 


28 29 


27 33 


26 36 


25 39 


24 43 


23 46 


22 50 


21 53 


20 57 


20 00 


I? 03 
1845 


10 




20 


28 03 


27 07 


26 10 


25 15 


24 20 


23 24 


22 29 


21 33 


20 37 


19 41 


20 




30 


27 33 


26 30 


25 43 


24 49 


V 23 54 


22 59 


22 04 


21 10 


20 15 


IQ 20 

18 57 


18 25 


SO 




40 


27 02 


26 08 


25 13 


24 20 


23 26 


22 32 


21 38 


ao 45 


1951 


18 04 


40 




50 


26 28 


25 35 


24 41 


23 49 


22 56 


22 03 


21 10 


20 17 


19 25 


18 32 


17 39 


50 




8 00 


25 50 


2458 


24 06 


23 15 


22 22 


21 31 


20 40 


1948 


18 57 


18 05 


T^ 


8 00 




10 


25 10 


24 19 


23 29 


22 38 


21 47 


20 57 


20 07 


10 17 
18 43 


18 27 


17 36 


10 




20 


24 28 


23 39 


22 49 


22 00 


21 10 


20 21 


11^ 


17 55 


17 06 


16 17 


20 




SO 


23 43 


22 55 


22 07 


21 19 


20 31 


19 43 


18 08 


17 21 


16 34 


1547 


SO 




40 


22 56 


22 09 


21 22 


20 36 


19 49 


19 02 


18 17 


17 31 


16 45 


15 59 


15 14 


40 




50 


22 06 


21 20 


20 34 


19 50 


19 05 


18 21 


»7 37 


16 52 


16 07 


15 23 


14 39 


50 




00 


21 13 


20 29 


10 46 

18 54 


1003 
18 13 


18 19 


17 36 


16 54 


16 10 


15 29 


14 46 


14 04 


9 00 




10 


20 18 


IQ 36 
18 41 

17 43 


17 31 


16 49 


16 09 


15 28 


14 47 


14 06 


13 26 


10 




20 
SO 


10 21 
18 22 


18 00 
17 05 


17 21 

16 27 


16 40 
15 49 


16 01 
15 " 


15 22 

M 35 


14 44 
13 57 


14 05 
13 21 


13 25 
12 43 


12 47 
12 07 


20 
SO 




40 


17 20 


16 43 


16 07 


15 31 


14 55 


14 19 


13 45 


13 09 


12 34 
II 46 


II 59 


11 25 


40 




50 


16 16 


15 41 


15 06 


14 33 


13 59 


13 26 


12 52 


12 20 


II 14 


10 42 


50 




10 00 


15 10 


14 37 


14 05 


13 34 


13 02 


12 31 


12 00 


II 29 


10 58 


10 27 


9 57 


10 00 




10 


14 01 


13 31. 


13 02 


12 32 


12 03 


11 34 


II 05 


10 36 


10 08 


9 39 


?^ 


10 




20 


12 52 


12 24 


II 56 


II 30 


II 03 


10 35 


10 09 


1% 


17 


8 51 


20 




30 


" 39 
10 26 


II 14 


10 50 


10 25 


10 00 


9 36 


9 12 


8 25 


8 00 


738 


SO 




40 


10 04 


9 41 


9 »9 


857 


835 


8 14 


7 52 


7 31 


7 10 


6 49 


40 




50 


9 " 


852 


8 32 


8 12 


7 53 


7 33 


7 15 


655 


6 37 


6 iS 


6 00 


50 




11 00 


1% 


7 37 


7 20 


7 04 


647 


6 30 


6 14 


558 


5 42 


526 


5 10 


11 00 




10 


6 23 


6 09 


.5 55 


5 40 


5 27 


5 13 


5 00 


4 45 


4 32 


4 19 


10 




20 


5 19 


5 07 


4 5" 


4 44 


4 33 


4 22 


4 II 


4 00 


3 50 


3 39 


328 


20 




SO 


400 


3 51 


3 43 


3 34 


3 26 


3 17 


30S 


3 00 


2 52 


2 44 


1 2 36 


SO 




40 


241 


2 35 


2 29 


2 23 


2 18 


2 12 


2 06 


2 01 


I 56 


I 49 


1 44 


40 




50 


I ao 


I 18 


I 15 


I 12 


I 09 


I 06 


I 03 


I 01 


058 


55 


53 


50 




12 00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 

1 


12 00 































In North latitude, when the star is risinz or East of the meridian, the tabulated azimuths are reckoned from North to Bast; ana 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from North to West. 

In South latltode, when the star is rising or Bast of the meridian, the tabulated azimuths are reckoned from South to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from South to West. 

When the latitude and declination are of different name, the tables are to be entered with the supplement of the hour angle and the 
supplement of the tabulated azimuth is to be taken for the required true bearing. 
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AZIMUTH OR TRUE BEARING. 



ULTITVDK 10°. 




DECI^INATION- 


-SAME NAME AS— I^ATITUDE. 




IjATITCDE io°. 


0onr Aniple. 


24° 


26° 


26° 


27° 


28° 


20° 


30° 


31° 


32° 


33° 


34° 

f 


350 


Hour Anarle. 


b. 


in« 


O f 


/ 


/ 


/ 


/ 


. 


/ 


/ 


/ 


/ 


/ 


li« ni« 


O 


OO 


O OO 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 




10 


9 21 


8 41 


8 06 


7 34 


7 07 


641 


6 18 


5 57 


5 39 


5 21 


5 04 


4 50 


10 




20 


; l8 II 


16 56 


15 50 


14 51 


13 58 


13 09 


12 26 


II 46 


II 09 


10 35 


10 04 


934 


20 




SO 


26 07 


24 27 


22 57 


21 36 


20 23 


19 15 


18 14 


17 17 


16 25 


15 36 


14 51 


14 10 


SO 




40 


32 59 


• 31 04 


29 18 


27 43 


26 14 


24 51 


23 36 


22 26 


21 21 


30 21 


19 24 

2338 


18 31 


40 




60 


3849 


3646 


3451 


3305 


31 26 


29 54 


28 28 


27 09 


25 54 


24 43 


22 36 


60 


1 


OO 


43 43 


41 36 


39 37 


37 46 


36 01 


34 23 


32 51 


3t 24 


3002 


2845 


27 32 


•36 23 


1 00 




lO 


47 47 


45 41 


43 42 


41 49 
45 18 


40 02 


38 20 


36 43 


3513 
38 35 


3346 


32 23 


31 06 


29 51 


10 




20 


51 10 


49 07 


47 09 


43 29 


41 47 


40 09 


3706 


35 41 


34 19 


33 01 


20 




SO 


54 00 
50 22 


, 52 01 


50 06 


48 16 


46 30 


44 47 


43 09 


41 35 


40 05 


38 37 


37 14 


35 53 

38 27 


SO 




40 


54 28 


52 37 


50 50 


49 05 


47 25 


45 47 


44 13 
46 32 


42 42 


41 14 


39 50 


40 




50 


58 22 


56 32 


54 45 


53 t'l 


51 19 


49 41 


4805 


45 02 


43 33 


42 09 


40 46 


60 


2 


OO 


60 03 


58 18 


5635 


54 54 
56 31 


53 J6 


51 39 


50 05 


4834 


47 05 


45 38 


44 13 


42 50 


2 00 




lO 


61 29 


5948 


5808 


54 56 

56 23 

57 3^ 
5«44 


52 22 


51 50 


50 21 


4854 


47 28 


46 04 


44 42 
46 20 


10 




20 


62 41 


. 61 04 


59 29 


57 55 


54 52 


53 22 


' 5» 55 


50 29 


49 05 


47 42 


20 




SO 


63 42 


62 09 


60 38 


59 07 


56 10 


54 43 


' 53 17 


51 53 


50 30 


4909 


4748 


SO 




40 


64 35 


63 06 


61 37 


60 09 


57 18 


55 53 


 54 30 


53 07 


51 46 


50 26 


49 07 


40 




60 


65 19 


63 54 


62 28 


61 02 


59 39 


58 16 


56 54 


55 32 


54 12 


52 53 


51 34 


50 16 


60 


3 


OO 


65 57 

66 28 


64 33 


63 10 


61 49 


60 28 


5906 


57 46_ 


56 27 


5508 


53 51 


52 33 


51 17 


3 00 


L 


lO 


65 07 


63 47 


62 28 


61 09 


5950 


5832; 


57 15 


55 57 


54 41 


53 26 


52 II 


10 




SO 


6654 


6536 


64 18 


63 00 


61 44 


60 27 
6058 


59 " 


57 55 


56 40 


55 25 


54 11 


52 59 


20 




SO 


67 15 


'dn 


64 43 


63 29 


62 13 


59 44 


58 30 


57 17 
5748 


56 04 


54 51 


53 40 


SO 




40 


1 6732 


65 04 


63 51 


62 38 


61 25 


60 12 


59 oj 


56 37 


55 25 


54 14 


40 




60 


67 44 


6633 


65 21 


64 09 


62 58 


61 47 


60 36 


59 26 


58 14 


57 04 


55 54 


54 45 

1 


60 


4 


OO 


67 54 


66 44 


65 33 


64 23 


63 15 


62 05 


6055 


5946 
60 02 


5836 


57 27 


56 18 


55 10 


4 00 




lO 


68 00 


66 51 


65 43 


64 35 


63 26 


62 18 


61 10 


5853 


57 46 


5638 


55 31 


10 




30 


68 03 


6657 


65 49 


64 42 


63 35 


62 28 


61 20 


60 14 


5907 


58 01 


56 54 


5548 


20 




SO 


1 6804 


6658 


65 52 


64 46 


63 41 


62 34 


61 28 


60 23 
6028 


59 17 


58 II 


57 06 


56 01 


SO 




40 


68 02 


6657 


65 52 


64 47 


63 42 


6237 


61 33 


5924 
59» 


58 19 


57 13 


5609 


40 




60 


67 57 


6653 


65 50 


64 46 


63 42 


6238 


61 34 


60 30 


58 22 


57 »9 


56 15 


60 


5 


OO 


67 50 


6647 
6638 


§^ 


64 41 


6338 


62 36 


61 33 


60 29 


5926 


58 23 


57 20 


56 17 


6 00 




lO 


67 41 


64 35 


63 32 


62 30 


61 28 


60 25 


59 23 


58 20 


57 18 


56 16 


10 




20 


67 29 


66 28 


65 26 


64 25 


63 24 


62 22 


61 20 


60 19 


59 17 


58 15 


57 13 


56 12 


20 




SO 


67 15 


66 14 


65 14 


64 12 


63 12 


62 II 


61 10 


60 09 


5908 
5856 


58 06 


57 05 


1 5695 


SO 




40 


6659 


6558 


64 59 


6358 


62 58 


61 57 


6057 


59 57 


57 55 


56 55 


' 55 55 


40 




60 


66 40 


6541 


64 40 


63 41 


62 41 


61 41 


60 41 


59 42 


5841 


57 41 


56 41 


5541 


60 


6 


OO 


6619 


65 20 


64 20 


63 21 


62 21 


61 22 


60 23 


59 23 


58 24 


57 24 


56 25 


55 25 
55 06 


6 00 




lO 


65 57 


64 57 


6358 


62 59 


62 00 


61 01 


60 01 


59 03 
58 39 


5803 


57 03 


56 05 


10 




20 


65 31 


64 32 


63 34 


62 34 


61 36 


60 37 


5938 


57 40 


56 41 


55 42 


54 44 


20 




SO 


65 03 


64 05 


6306 


62 07 


61 09 


60 10 


59 12 


58 13 


57 14 


56 15 


55 17 


54 18 


SO 




40 


6434 


6335 


62 36 


61 37 


60 39 


59 40 


58 42 


57 44 


56 45 


55 47 


54 49 


53 51 


40 




60 


64 01 


63 oa 


62 03 


61 04 


60 06 


5908 


58 10 


57 12 


56 13 


55 15 


54 17 


53 19 


60 


7 


OO 


63 25 


62 26 


61 28 


6030 


5931 


58 33 


57 35 


56 37 


5538 


54 41 


53 43 


52 46 


7 00 




lO 


62 47 


61 48 


60 50 


59 51 


58 52 


57 54 


5656 


55 59 
55 18 


55 01 


54 02 


53 05 


52 07 


10 




20 


62 05 


61 06 


60 08 


S9 10 


58 II 


57 »3 


56 15 


54 19 


53 21 


52 24 


51 27 


20 




SO 


61 21 


60 19 


59 23 


^2J 

57 36 


57 27 


5628 


55 30 


54 32 


53 34 


52 37 


51 40 


50 42 


SO 




40 


60 32 


59 34 


58 34 


56 38 


55 39 


54 41 


53 44 


5a 46 


51 49 


50 51 


49 55 


40 




60 


59 42 


58 42 


5742 


56 43 


55 46 


54 47 


53 49 


52 52 


51 54 


50 56 


50 00 


49 04 


60 


8 


OO 


5845 


57 46 


5646 


5548 


54 50 


53 5» 


52 53 


51 56 


50 57 


50 01 


49 03 
4804 


48 08 


8 00 




lO 


57 47 


5646 


55 47 


54 48 


53 49 


52 51 


5» 53 


50 55 


4958 
4853 


49 00 


4709 


10 




20 


56 42 


55 42 


54 43 


53 43 


52 45 


51 45 


5048 


49 51 
4841 


4756 


47 01 


46 05 


20 




SO 


55 33 


54 33 


53 33 


52 33 


51 35 


50 36 


49 39 
48 23 


47 44 


46 47 


45 51 


44 57 


SO 




40 


54 20 


53 19 


52 19 


51 19 


50 20 


40 22 
48 02 


47 27 


46 30 


45 34 


44 38 


43 44 
42 26 


40 




60 


5259 


51 59 


5059 


49 59 


49 «> 


47 04 


46 07 


45 " 


44 15 


43 20 


60 


9 


OO 


51 34 


50 33 


49 32 


48 32 


47 34 


46 36 


45 39 


44 43 


43 46 


42 51 


41 56 


41 03 


9 00 




10 


50 02 


49 00 


48 00 


47 00 


46 02 


45 0^ 


44 07 


43 II 


42 15 


41 21 


4037 


39 35 


10 




20 


48 22 


47 21 


46 21 


45 21 


44 23 


43 26 


42 30 


41 35 


40 40 


39 45 


38 53 


38 01 


20 




SO 


4634 


45 34 


44 34 


43 35 


42 38 


42 41 


40 46 


39 51 
38 00 


38 57 


3804 


37 12 


36 21 


SO 




40 


44 39 


43 39 


42 39 


41 41 


40 45 


39 48 


38 5* 


37 08 


36 16 


35 25 


34 36 


40 




60 


4234 


41 35 


40 36 


39 39 


3843 


37 49 


36 55 


36 03 


35 " 


34 22 


33 32 


32 44 


60 


lO 


OO 


40 21 


39 22 


38 24 


37 29 


3635 


35 41 


34 49 


33 59 


33 09 


32 ao 


31 33 


30 46 


10 00 




lO 


37 56 


36 59 


36 03 


35 09 


34 16 


33 25 


32 35 I 


3« 46 


305*^ 


30 12 


29 26 


28 42 


10 




20 


35 21 


34 26 


33 32 


32 40 


31 50 


31 01 


30 12 


ao 26 
afi 58 


28 40 


27 57 


27 13 


26 32 


20 




30 


32 35 


^\ ^l 


30 51 


30 01 


29 M 


28 27 


27 42 


26 15 


25 34 


24 54 


24 15 


30 




40 


29 37 


28 48 


27 59 


27 12 


26 29 


25 45 


25 05 
22 16 


M 22 


23 43 


23 04 


22 27 


21 51 


40 




60 


26 29 1 


25 43 


24 57 


24 15 


23 35 


22 54 


21 39 


21 04 


20 29 


19 55 


19 23 


60 


11 


OO 


23 07 


22 26 


21 46 


21 07 


20 31 


19 56 


19 22 


1849 


18 18 


17 46 


17 17 


16 48 


11 00 




lO 


19 36 ; 


19 00 


18 36 


17 52 


17 21 


16 50 


16 20 


1553 


15 25 , 


1458 


14 33 


14 09 


10 




20 


15 55 ! 


15 25 


14 56 


14 28 


14 02 


»3 37 


13 13 


"49 


12 27  


12 06 


II 45 


II 25 


20 




SO 


12 04 1 


II 41 


II 19 


10 58 


10 38 


10 19 


9 59 


6 29 


9 25 


9 08 
6 08 


852 


837 


SO 




40 


8 07 1 


7 51 


736 


7 22 


70S 


^55 


6 42 


6 18 


5 56 


5 46 


40 




60 


4 04 


3 57 


3 49 


341 


3 35 


3 28 


3 22 1 


3 15 


3 10 


3 04 


2 59 


2 53 


60 


12 


OO 

1 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


12 00 



In Xorth latitude, when the star is risina: or East of the meridian, the tabulated azimuths are reckoned from North to East: and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from North to West. 

In 8ovth latltnde, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from South to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from South to West. 

When the latitude and declination are of different name, the tables are to be entered with the supplement of the hour angle and the 
supplement of the tabulated azimuth is to be taken for the required true bearing. 
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AZIMUTH OR TRUE BEARING, 



I^TITVDE 10°. 



DECLINATION— SAME NAME AS— LATITUDE. 



liATlTUDE IQo. 



Hour Ansle« 



li« 
O 



6 



10 



11 



12 



in. 
OO 
10 
20 
30 
40 
50 

OO 
lO 
20 
30 
40 
50 

OO 
lO 
20 
30 
40 
50 

OO 
lO 
20 
30 
40 
50 

OO 
lO 
20 
30 
40 
50 

OO 
lO 
20 
SO 
40 
50 

OO 
lO 
20 
30 
40 
50 

OO 
lO 
20 
30 
40 
50 

OO 
lO 
20 
30 
40 
50 

OO 
lO 
20 
30 
40 
50 

OO 
lO 
20 
30 
40 
50 

OO 
lO 
20 
30 
40 
50 
OO 



36' 



37« 



38< 



O OO 

4 36 
9 08 

13 3> 
17 41 

21 37 

25 17 
28 40 

31 45 
34 34 
37 oS 
39 26 

41 30 
43 21 



4* 
4C 



01 
30 



47 49 
4« 59 

50 01 

50 57 

51 44 

52 27 

53 03 

53 34 

54 01 
54 23 
54 41 

54 55 

55 04 
55 " 

55 14 
55 13 
55 10 
55 03 
54 53 
54 41 

54 25 
54 06 
53 45 
53 20 
52 52 
•52 21 

51 47 
51 09 
50 29 

49 45 

48 58 
48 06 

47 II 
46 12 
45 oS 
44 01 
42 48 

41 31 

40 08 
3841 
37 09 
35 30 
33 46 
31 57 

30 00 

27 5« 

25 50 

23 36 

21 16 

18 51 

16 19 

13 44 

II 04 

8 22 

536 
2 49 
o 00 



00 


00 


4 23 


4 12 


842 


8 19 


12 54 


12 20 


10 55 


16 11 


20 43 


19 50 


24 16 


23 16 


27 32 


26 28 


30 34 


29 25 


33 20 


32 09 


35 51 


34 37 


3S 08 


36 53 


40 12 


38 55 


42 03 


40 46 


43 43 


42 26 


45 12 


43 56 


40 33 


45 17 


47 43 


46 29 


48 46 


47 33 


49 43 


48 30 


50 32 


49 20 


51 16 


50 05 


51 53 


50 43 


52 25 


51 17 


52 53 


51 45 


53 i<> 


52 09 


53 35 


52 29 


53 50 


52 44 


54 00 


52 56 


54 07 


53 03 



54 II 
54 II 
54 08 
54 02 
53 52 
53 40 

53 25 
53 06 
52 46 
52 21 
51 54 
51 23 

50 50 
50 13 
49 32 
48 49 
48 01 
47 10 

46 15 
45 16 
44 13 
43 06 
41 54 
40 38 

39 16 
37 50 
36 18 

34 41 
3258 
31 09 

29 16 

27 15 
25 10 
22 59 
20 42 
18 19 

15 53 
13 21 

10 45 
8 07 

5 27 
2 44 
o 00 



39' 



40° 41< 



42' 



53 07 
53 08 
53 06 
53 01 
52 52 
52 40 

52 26 
52 07 
51 46 
51 22 
50 55 
50 25 



47 52 
47 04 
46 14 

45 19 
44 21 

43 19 
42 12 

41 00 
39 44 

38 23 
3658 
35 28 
33 52 
32 II 
30 24 

28 31 

26 34 

24 31 
22 22 

20 09 

17 50 

15 26 

12 59 
10 27 

7 53 
5 17 
2 39 
o 00 I 



22 20 , 

25 26 ; 

28 20 ; 
31 00 
33 26 
35 40 

37 41 
39 32 

41 12 

42 42 

44 03 
45 16 

46 20 

47 19 
48 09 

48 54 

49 34 

50 08 

5038 

51 02 

51 22 
51 39 
51 51 

52 00 

52 04 
52 07 
52 05 
52 00 
51 51 
51 40 

51 26 
51 09 
5048 
50 24 

49 57 
49 28 



49 52 1 48 55 
40 15 1 48 18 

48 3^ 47 38 

4655 



4608 
45 18 

44 23 
43 26 
42 24 

41 17 
40 07 

38 52 

37 32 

36 08 

34 38 
33 04 
31 24 
29 39 

27 49 
25 53 
23 53 
21 47 

19 35 
17 21 

15 01 
12 37 

10 10 

7 40 

508 

2 34 

o 00 



/ 


/ 


/ 


00 


00 


00 


4 00 


3 49 


3 39 


756 


736 


7 16 


II 48 


11 17 


10 48 


15 29 


14 50 


14 14 


19 01 


18 14 


17 30 



21 27 

24 28 

27 16 

29 54 

32 18 

34 28 

36 30 

38 19 I 

39 59 

41 29 

42 50 

44 03 

45 09 

46 07 

46 59 

47 45 
4825 

49 00 

49 31 ' 

49 56 

50 17 
50 34 
50 47 

50 56 

51 01 
51 04 
51 02 
50 58 
50 51 
50 40 

50 26 
50 09 
49 49 
49 25 
4Q 00 

48 29 

47 57 
47 21 
46 42 

45 59 
45 12 
44 23 

43 29 
42 32 

41 30 

40 24 

39 15 
3800 

36 41 

35 18 

33 50 
32 16 

30 38 

28 54 

27 06 

25 13 



23 
21 



15 
12 



19 04 
16 52 

14 36 
12 16 

9 
7 
4 

2 
o 



53 
26 

59 
30 
00 



20 36 

23 32 
26 16 
28 49 
31 II 
33 20 



35 19 

37 08 



38 


47 


40 


17 


41 


38 


42 52 


43 


57 


44 


57 


45 49 


46 


35 


47 


17 



47 53 

48 23 

48 50 

49 II 
49 29 
49 43 
49 53 

49 59 

50 01 
50 01 
49 57 
49 50 
49 40 

49 26 
49 10 
48 50 
48 27 
48 01 
47 32 1 

46 59 . 
46 24 I 

45 45 I 
45 03 
44 18 
43 29 

42 34 

41 37 
40 36 

3t* 32 
38 22 
37 09 

35 51 
34 28 
33 01 
31 30 

29 53 
28 II 

26 25 

24 33 
22 39 

20 38 

18 33 
16 25 

14 II 
II 55 



36 

14 

51 
26 

00 



43' 



o / 
o 00 

3 30 

6 58 

10 21 

13 39 
16 47 

19 48 

22 38 

25 18 

27 47 
30 06 

32 13 

34 II 

35 5Q 
37 37 

39 07 

40 27 

41 42 

42 47 

43 47 

44 40 I 

45 27 

46 09 

46 45 

47 16 

47 44 

48 06 

48 24 
48 39 
48 49 

48 56 

48 5«) 

49 00 
48 56 
48 49 
48 39 

48 26 
48 10 

47 51 
47 29 
47 03 
A^ 34 



46 03 
45 27 
44 48 
44 06 
43 21 
42 33 



41 40 

40 43 
39 43 
3838 
37 30 
36 18 

35 01 
33 39 
32 14 

30 43 
29 08 

27 29 

25 44 
23 56 
22 03 
20 05 
18 02 
15 57 

13 47 

II 35 
9 20 

7 02 

4 42 
2 21 
o 00 



o 00 
3 21 
6 40 

9 55 
13 05 
16 08 



44U 



I 



19 02 i 
21 46 

24 22 I 
26 48 

29 03 

31 08 

33 04 

34 51 

36 28 

37 57 

39 18 

40 32 

41 38 

42 38 

43 31 

44 18 

45 01 
4538 

46 10 
4638 

47 00 
47 20 
47 34 
47 4b 

47 53 
47 57 
47 57 
47 55 
47 48 
47 39 

47 27 
47 10 
4^ 52 
46 30 
46 04 
45 37 

45 05 
44 29 
43 51 
43 II 
42 25 

41 37 

40 45 
39 49 

38 49 
37 46 
36 39 

35 27 

34 i» 

32 51 
31 27 
2958 
28 24 

26 47 

25 04 
23 18 
21 27 
19 32 
17 33 
15 30 

13 24 
II 16 



04 
50 
34 
17 
00 



o 

3 
6 

9 



00 
12 
24 
31 



12 33 
15 29 

18 17 

20 57 
23 28 

25 50 

2S 03 

30 06 

31 59 
33 44 

35 20 

36 49 

38 10 

39 24 

40 30 

41 29 



42 
43 



23 
II 



45' 



43 54 

44 31 

45 04 
45 32 

45 55 

40 15 

46 30 
46 42 

46 50 

46 55 
46 56 

46 53 
46 47 

46 39 

46 27 
46 II 
45 53 
45 32 
45 06 
44 39 

44 08 
43 33 
42 56 
42 15 

41 31 
4042 

38 56 
37 57 
36 55 
35 47 
34 37 

33 22 
32 03 
30 40 

29 13 
27 42 

26 05 

24 26 

22 41 

20 52 

19 00 

17 04 

15 05 



6 

4 

2 



o 00 
3 05 
6 07 

9 07 
12 oa 

145a 

17 34 
20 09 

22 36 

24 54 

27 03 

29 04 

30 55 

32 39 
34 14 
3542 

37 02 

38 15 

39 22 

40 21 

41 16 

42 04 

42 47 

43 24 

43 58 

44 27 

44 50 

45 10 
45 26 
4538 

45 47 
45 52 
45 53 
45 52 
45 46 
4538 

45 26 
45 " 
44 53 
44 32 
44 08 
43 41 

43 10 
42 36 
41 
41 
40 35 
39 47 

38 57 
38 02 

37 04 
36 03 
34 56 

33 47 

32 32 

31 15 

29 .S4 

28 28 

26 58 

25 24 

23 47 
22 04 
20 18 

18 29 
16 36 

14 39 



?I 



46' 



02 


12 40 


57  


10 38 


48  


833 


38 , 


6 26 


26 


4 18 


13 


2 10 


00 ' 


00 



o 

2 



II 
14 



00 

57 
53 
45 



16 54 
19 23 
21 46 
24 01 
26 06 
28 04 



29 

31 
33 



3^ 

10 



34 3b 

35 5b 

37 08 

38 15 

39 15 

40 09 

40 57 

41 40 
43 19 

42 52 

43 21 

43 46 

44 <^ 
44 22 
44 35 

44 44 
44 49 
44 51 
44 51 
44 46 
44 38 

44 27 
44 12 
43 55 
43 34 
43 10 
42 42 



42 


13 


41 39 


41 


03 


40 23 


39 


40 


38 


53 


38 


03 


37 09 


3b 


09 


35 


10 


34 


06 


32 


58 



8 
6 

4 

2 
o 



470 



31 45 
30 29 

29 08 

27 44 
26 16 

24 44 

23 08 
21 28 

19 45 
17 58 
16 07 

14 14 

12 18 
10 



15 
10 
06 
00 



Hour Ancle. 



o 00 
2 50 

8 24 
II 06 

13 43 



15 



16 
18 
20 

23 08 
25 II 

27 06 

28 54 
3'> 34 

32 07 

33 32 

34 51 
3b 03 

37 09 
3809 

39 03 

39 51 

40 34 

41 13 

41 46 

42 16 

42 41 

43 02 
43 19 
43 32 

43 41 
43 48 
43 50 
43 48 
43 45 
43 37 

43 25 
43 12 
42 55 
42 36 
42 12 
41 45 

41 16 
40 42 
40 07 

39 27 

38 45 
37 58 

37 09 
3b 17 

35 16 
34 20 
33 17 
32 08 

3058 

29 42 
28 24 
27 01 
25 34 

24 05 

22 31 

20 53 
19 12 

17 27 
15 40 
13 50 

II 57 
10 01 
8 03 



6 

4 

2 
o 



04 
04 

02 

00 



O 



2 



3 



6 



» 



10 



11 



12 



m. 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 

20 I 
30 
40 > 
50 > 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 
00 



In North latitude, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from North to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from North to West. 

In 8onth latltnde, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from South to East; and 
when the star is setting or West of the meriman, the tabulated azimuths are reckoned from South to West. 

When the latitude and declination are of different name, the tables are to be entered with the supplement of the hour angle, and the 
supplement of the tabulated azimuth is to be taken for the required true bearing. 
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AZIMUTH OR TRUE BEARING. 



> I^TITVDE 10<>. 

1 


* 


DECI.INATION- 


-SAME 
59^ 


NAME 

64° 


AS— I^ATITUDE. 




I^ATITUDE 10°. 


Hour Ansle. 


48<' 


40° 


60° 


Sl° 


620 


550 


66° 


67° 


68° 


60° 


1 
Hoar Angle* 


lia m* 


O f 


/ 


f 


/ 


/ 


f 


f 


f 


f 


/ 


/ 


f 


r 


OO 


O 00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


lO 


2 43 


2 36 


2 30 


2 23 


2 18 


2 12 


3 07 


2 01 


I 57 


1 52 


I 47 


1 42 


10 


20 


5 ^ 


5 12 


4 59 


4 47 


435 


4 24 


4 13 
6 17 


403 


3 52 


3 43 


3 33 


3 25 


20 1 


30 


8 04 


7 44 


7 25 


7^ 


651 


t^ 


6 02 


5 47 


5 32 


5 19 


505 
6 45 


30 


40 


10 40 


10 14 


9 49 


9 26 


9 03 


841 


8 20 


8 00 


7 40 


7 21 


7 03 


40 


50 


13 11 


12 40 


12 10 


II 41 


II 14 


10 47 


10 20 


9 55 


9 32 


9 08 


845 


823 


60 


1 OO 


15 37 


15 01 


14 36 
1636 


13 52 


13 20 


12 48 


12 18 


II 48 


II 20 


10 51 


10 25 


9 59 


1 00 


lO 


17 57 


17 16 


1558 
1800 


15 22 


14 46 


i^ II 
16 00 


13 37 


13 05 1 


12 33 


12 02 


II 33 


10 


20 


20 II 


19 25 


18 41 


17 19 


15 23 


1447 
16 24 


14 II 


13 36 


13 03 


20 


30 


22 18 


21 29 


20 41 


1956 


19 II 


17 45 


17 04 


15 45 


15 07 


14 30 


30 


40 


34 18 


23 26 


22 35 


21 46 


2058 


20 II 


19 26 


1841 


17 59 
19 28 


17 16 


16 35 


15 56 


40 


50 


26 10 


25 15 


24 21 


23 30 


22 39 


21 50 


21 01 


20 14 


1843 


17 59 


17 16 


60 


2 OO 


27 56 


26 58 


26 02 


25 08 


24 16 


23 23 


22 32 


21 43 


2053 


20 06 


19 20 


1834 
1948 


2 00 


10 


29 34 


28 35 


27 37 


26 40 


25 45 


24 yj 


2358 


23 06 


22 15 


21 25 


20 36 


10 i 


20 


31 05 


30 04 


29 05 


28 06 


27 09 


26 13 


25 18 


24 25 


23 31 


22 39 


21 49 


2058 


20 


30 


32 30 


31 28 


30 26 


29 27 


28 29 


27 30 


26 33 


2538 


24 44 


23 49 


22 57 


22 04 


30 


40 


3348 


32 44 


31 42 


30 42 


29 42 


28 42 


27 44 


2647 


25 51 

26 54 


24 56 


24 00 


23 07 


40 


50 


3458 


33 55 


32 52 


31 50 


3P 50 


29 49 


28 49 


27 51 


2557 


25 01 


24 06 


60 


8 OO 


36 04 


34 59 


33 55 


32 53 


31 52 


30 50 


2950 


28 50 


27 52 


26 54 


25 56 


25 01 


3 00 


lO 


37 03 


3558 


34 54 


33 51 


32 49 


31 47 


30 46 


29 46 


28 46 


2747 


26 48 


^g 


10 


20 


37 57 


36 53 


3548 


34 45 


33 43 


32 40 


31 38 


30 37 


29 36 


28 36 


27 37 


20 


30 


3846 


37 41 


36 37 


35 33 


34 30 


33 27 


32 25 


31 23 


30 22 


29 21 


28 21 


27 21 


30 


40 


40 oi 


38 24 


37 20 


36 16 


35 13 


34 o« 

3448 


33 07 


32 04 


31 03 


30 02 


29 01 


28 01 


40 


50 


39 03 


37 59 


36 55 


35 52 


33 45 


32 42 


31 41 


30 39 


2938 


28 38 


60 


4 OO 


40 42 


39 37 


3832 


37 29 


36 25 


35 22 


34 19 


33 i<> 


32 14 


31 12 


30 11 


29 00 
2938 


4 00 


lO 


41 12 


40 07 


39 02 


37 59 


36 5(> 


35 52 


34 49 


33 47 


32 44 


3< 42 


30 40 


10 


20 


41 37 


40 33 


39 28 


3825 


37 22 


36 19 


35 i<> 


34 12 


33 10 


3207 


31 06 


30 OA 
30 26 


20 


30 


41 58 


40 54 


39 51 


3847 


37 44 


36 41 


3538 


34 35 


33 33 


32 31 


31 28 


30 


40 


42 15 


41 12 


40 08 


39 05 


3803 


36 59 


35 57 

36 12 


34 54 


33 51 


32 49 


31 47 


30 45 


40 


50 


42 29 


41 26 


40 22 


39 20 


38 i8 


37 14 


35 10 


34 07 


33 04 


32 03 


31 00 


60 


5 OO 


42 38 


41 36 


40 33 


39 30 


38 29 


37 26 


36 23 


35 21 


34 19 
34 28 


33 17 


32 14 


31 13 


6 00 ! 


lO 


42 45 
42 48 


41 42 


40 41 


39 38 


3836 


37 34 


36 32 


35 30 


33 26 


32 24 


3^ 22 


10 


20 


41 46 


40 43 


39 42 


38 41 


37 38 


36 37 


35 35 


34 33 


33 31 


32 30 


31 29 


20 


30 


42 47 


41 46 


40 44 


39 43 


38 42 


37 40 


36 3? 
3638 


35 38 


34 36 


33 35 


32 33 


31 31 


30 


40 


42 44 


41 42 


40 41 


39 41 


3S40 


37 38 


35 3^ 


34 35 


33 34 


32 32 


31 32 


40 


60 


42 37 


41 36 


40 36 


39 35 


38 34 


37 34 


36 32 


35 32 


34 32 


33 30 


32 30 


31 29 


60 


6 OO 


42 26 


41 26 


40 26 


39 26 


38 26 


37 25 


36 25 


35 25 


34 24 


33 25 


32 24 


31 23 


6 00 i 


lO 


42 13 


41 13 


40 13 


39 13 


38 14 


37 14 


36 15 


35 M 


34 15 


33 14 


32 15 


31 15 


10 ' 


20 


41 57 


40 57 
40 38 


39 5« 


3858 


38 00 


37 00 


36 01 


35 01 


34 02 


33 02 


32 02 


31 04 


20 


30 


41 36 


39 39 


3840 


37 42 


3643 


35 44 


34 45 


33 46 


32 47 


31 48 


30 49 


30 


40 


41 13 


40 16 


39 17 
3853 


38 19 


37 21 


36 23 


35 25 


34 26 


33 28 


32 20 
•32 08 


31 31 


30 33 


40 


50 


40 48 


39 50 


37 55 


36 57 


35 59 


35 02 


34 03 


33 06 


31 II 


30 13 


60 


7 OO 


40 19 


3? 21 
3850 


38 24 


37 27 


36 31 


35 33 


34 36 


33 39 


32 42 


31 44 


30 47 


29 50 


7 00 


10 


39 46 


37 53 


36 5<> 


36 01 


35 03 


34 07 


33 II 


32 14 


31 18 


30 21 


29 25 


10 


20 


39 " 


38 14 


37 18 


36 23 


35 27 


34 31 


33 36 


32 40 


31 44 


3048 


29 53 


2h 5K 


20 


30 


3^ 32 


37 37 


3641 


35 4<'> 


34 52 


33 56 


33 01 


32 06 


31 10 


30 16 


29 21 


28 27 


30 


40 


37 49 


36 55 


56 01 


35 06 


34 12 


33 17 


32 23 


31 30 


30 35 


29 41 


28 47 


27 54 


40 


60 


37 04 


36 II 


35 16 


34 23 


33 30 


32 3^ 


31 43 


30 49 


29 57 


29 03 


28 10 


27 17 


60 


8 OO 


36 15 


35 22 


34 29 


33 37 


32 44 


31 51 


3059 


30 06 


29 15 


28 22 


27 30 


26 39 


8 00 


10 


35 22 


34 31 


33 39 


32 47 


31 5<> 


31 04 


30 13 


29 21 


28 30 


27 39 


26 48 


25 58 


10 


20 


34 28 


33 37 


32 45 


31 54 


31 04 


30 13 


29 23 


?8 33 


27 43 


2fe 53 


26 03 


25 14 


20 

__ -_ 1 


30 


33 29 


3238 


31 49 


3058 


30 09 


29 J9 
28 22 


28 31 


27 41 


26 53 


26 04 


25 15 


24 27 


30 


40 


32 26 


31 37 


30 4^"^ 


29 59 


29 II 
28 10 


27 35 


26 47 


26 00 


25 12 


24 25 


2338 


40 


SO 


31 20 


30 32 


29 43 


28 57 


27 22 


26 3<> 


25 49 


25 03 


24 17 


23 31 


22 47 


60 


9 OO 


30 10 


2Q 23 
28 II 


2837 


27 51 


27 05 


26 19 


25 34 


24 48 


24 05 


23 20 


22 36 


21 52 


00 


lO 


28 57 


27 25 


26 41 


25 57 


25 13 


24 2q 


23 46 


23 03 


22 20 


21 37 


20 56 


10 , 


20 
30 


26 18 


26 55 
25 3P 


26 12 
24 54 


25 28 
24 13 


24 4^ 
23 32 


24 04 
22 51 


23 22 
22 II 


22 40 
21 31 


21 58 
20 52 


21 18 
20 12 


20 37 
19 33 


19 56 
1854 


20 1 
30 


40 


24 53 


24 13 


23 33 


22 54 


22 15 


21 36 


20 57 


20 20 


19 42 


19 05 


18 27 


17 51 


40 


50 


23 25 


22 46 


22 09 


21 32 


2054 


20 18 


19 41 


19 05 


18 30 


17 54 


17 20 


16 45 


60 


lO OO 


21 54 


21 18 


20 42 


20 06 


I? 31 


18 57 


18 22 


17 48 


17 15 


16 42 


16 09 


15 37 


10 00 


10 


20 19 


19 44 


19 II 


1837 


18 05 


.17 32 


17 01 


16 29 


15 58 


15 27 


14 56 


14 27 


10 


20 


18 40 


18 08 


17 37 


1706 


1636 


16 06 


15 36 


15 07 


15 38 


14 10 


13 41 


13 U 


2® 1 


30 


1658 


16 29 


16 00 


15 33 


15 05 


14 37 


14 II 


13 44 


13 17 


12 51 


12 26 


12 00 


SO ! 


40 


15 M 


14 47 


14 21 


1355 


13 31 


13 06 


12 42 


12 18 


12 54 


II 31 


II 07 


10 45 


40 


50 


13 26 


13 02 


12 39 


12 16 


" 55 


" 33 


II 12 


10 49 


10 29 


10 09 


948 


927 


60 


11 OO 


II 36 


II 16 


10 55 


10 35 


10 16 


958 
8 20 


938 


' 9 20 


9 02 


844 


• 8 26 


8 10 


11 00 


lO 


9 43 


9 26 


9 09 


8 53 


837 


§05 


7 49 


7 34 


7 19 


7 04 


6 50 


10 


20 


7 49 


7 36 


7 21 


655 


642 


6 29 


6 17 


6 05 


5 52 


5 40 


JS 


20 . 


30 


1^ 


5 43 


5 32 


5 22 


5 13 


502 


4 53 


4 44 


4 34 


4 25 


4 17 


30 


40 


3 49 


3 43 


3 35 


3 29 


3 22 


3 16 


3 10 


3 04 


2 57 


2 51 


2 45 


40 


50 


1 58 


I 55 


I 5» 


I 48 


I 45 


I 42 


I 38 


I 35 


1 32 


I 29 


I 25 


I 22 


60 


12 OO 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


12 00 



In North latltode, when the star is risins or East of the meridian, the tabulated azimuths are reckoned from North to Hast; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from North to West. 

In South latltvde, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from South to East; and 
when the star is setting or West of the merioian, the tabulated azimuths are reckoned from South to West. 

When the latltade and decllaatloB are of dlffenat name, the tables are to be entered with the supplement of the hour angle and the 
supplement of the tabulated azimuth is to be taken for the required true bearing. 
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AZIMUTH OR TRUE BEARING. 



LATITUDE IQo. 




• 

DECI.INATION— SAME NAME AS— LATITUDE. 




I^ATITUOB 10^". 


06iir Angle* 


60° 


61° 


62° 


63° 


640 


650 


6«o 


670 


68° 


^9° 


r 

7W> 


^ 

Hour Angle. 


li. 


in. 


o / 


' 


° '< 


/ 


/ 


/ 


c / 


/ 


' 


f 


t 


li* nta 





OO 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 




lO 


1 38 


I 34 


I 29 


I 25 


I 21 


I 18 


I 14 


I 10 


I 06 


I 03 


59 


10 




20 


3 15 


3 06 


2 5» 


2 50 


243 


2 34 


2 26 


2 20 


2 12 


2 05 


I 59 


20 




30 


4 51 


4 39 
6 II 


4 27 


4 14 


4 03 


3 51 


3 40 


3 29 


3 18 


3 07 


2 57 


30 




40 


6 38 


5 54 


5 3» 


5 22 


5 07 


4 52 
6 03 


4 37 


4 23 


4 08 


3 55 


40 




50 


8 01 


7 40 


7 20 


7 00 


6 40 


6 21 


5 45 


527 


5 09 


4 53 


50 


1 


OO 


9 33 


9 00 


844 


8 21 


7 57 


7 35 


7 13 

8 21 


651 


6 30 


6 09 


5 49 


1 00 




lO 


11 03 


10 35 

11 58 


10 07 


9 40 


9 13 


8 47 


7 57 


733 
833 


7 09 


6 45 


10 




20 


la 30 


II 27 


10 56 


10 ^ 


9 57 


9 28 


9 01 


8 06 


7 40 


20 




SO 


13 54 


13 19 

14 38 


12 45 


12 II 


II 38 


11 06 


10 34 


lo 03 


9 32 


903 


8 33 


30 




40 


'5 '7 
10 35 


14 00 


13 24 


12 47 


12 12 


II 38 


II 04 


10 30 


958 


9 25 


40 




50 


15 53 


15 13 


14 33 


13 54 


13 16 


12 39 


12 03 


II 26 


10 51 


10 15 


50 


2 


OO 


17 50 


17 05 


16 23 


15 40 


14 58 


14 18 


13 38 


12 58 


13 20 


II 42 


II 04 


2 00 




lO 


19 01 


18 15 


17 30 


16 44 

17 46 


16 01 


15 17 


14 35 


13 53 


13 12 


12 31 


" 51 


10 




20 


20 09 


19 20 


1833 


17 00 


16 14 


15 29 


14 45 


14 01 


13 J9 


12 37 


20 




30 


21 14 


20 23 


19 33 


18 44 


1756 


17 08 


16 21 


15 35 


14 49 


14 05 


13 20 


30 




40 


22 14 


21 22 


20 31 


19 40 


18 49 


18 00 


17 II 


16 23 


^§ 35 


14 48 


14 02 


40 




50 


23 12 


22 17 


21 24 


20 32 


19 40 


1849 


17 58 


17 07 


16 18 


15 29 


14 41 


50 


3 


OO 


24 05 


23 OQ 
23 58 


22 15 


21 21 


20 27 


19 34 


18 42 


17 50 


16 50 


16 09 


15 19 


3 00 




lO 


24 54 


23 02 


22 07 


21 12 


20 18 


19 24 


18 30 


17 38 


16 45 


15 54 


10 




20 


25 41 

26 23 


24 43 


23 46 


22 49 


21 53 


20 57 


20 02 


19 07 


iS 14 
18 48 


17 21 


16 27 


20 




30 


25 24 


24 27 


23 29 


22 32 


21 35 


20 38 


19 43 


17 53 


16 58 


30 




40 


27 02 


26 02 


25 03 
2538 


24 05 
24 38 


23 07 


22 09 


21 12 


20 15 


19 19 


18 23 


17 27 


40 




50 


27 37 


26 36 


23 39 


22 41 


21 43 


20 45 


19 47 


18 50 


17 53 


50 


4 


OO 


28 09 


27 08 


26 08 


25 08 


24 09 


23 09 


22 10 


21 12 


20 13 


19 15 


18 17 


4 00 




lO 


28 37 


2736 


26 3h 


25 35 


24 35 


23 35 


22 36 


21 36 


20 37 


19 39 


18 40 


10 




20 


29 03 


28 01 


37 00 


25 59 


24 58 


23 58 


22 58 


21 58 


20 58 


19 59 


18 59 


20 




30 


29 25 


28 23 


27 22 


26 20 


25 20 


24 19 


23 18 


22 18 


21 17 


20 17 


19 17 


30 




40 


29 43 


28 41 


27 40 


26 39 


25 37 


24 36 


23 35 


22 34 


21 34 


20 33 


19 32 


40 




50 


2959 


28 57 


27 55 


26 53 


2552 


24 51 


23 50 


23 49 


21 47 


20 47 


19 46 


50 


5 


OO 


30 II 


29 09 
29 18 


28 08 


27 06 


26 04 


25 03 


24 01 


23 00 


21 59 


20 58 


^9 57 


5 00 




10 


30 20 


28 17 


27 15 


26 13 


25 12 


24 II 


23 09 


«2 08 


21 08 


20 06 


10 




20 


30 27 


29 25 


28 24 
28 28 


27 22 


26 21 


25 19 


24 17 


23 16 


22 15 


21 14 


20 12 


20 




30 


30 30 


29 29 


27 26 


26 25 


25 24 


24 21 


23 20 


22 19 


21 18 


20 16 


SO 




40 


30 30 


29 30 


28 28 


27 27 


26 26 


25 25 


24 23 


23 22 


22 21 


21 20 


20 18 


40 




50 


30 29 


29 27 


28 26 


27 25 


26 25 


25 24 


24 23 


23 22 


22 21 


21 21 


20 19 


50 


6 


OO 


30 23 


29 23 


28 22 


27 21 


26 21 


25 20 


24 20 


23 19 


22 18 


21 18 


20 17 


6 00 




10 


30 15 


29 15 


28 15 


27 15 


26 15 


25 15 


24 14 


23 13 
23 06 


22 13 


21 13 


20 12 


10 




20 


30 04 


29 05 
28 51 


28 06 


27 05 


26 06 


25 06 


24 06 


22 06 


21 07 


20 07 


20 




30 


29 50 


27 53 


26 54 


25 54 


24 55 


23 56 


22 57 


21 57 


20 58 


19 58 


30 




40 


29 35 


2835 


27 37 


26 39 


25 40 


24 41 


23 43 


22 44 


21 45 


20 47 


19 47 


40 




50 


29 16 


28 l^ 


?7 20 


26 21 


25 23 


24 26 


23 28 


22 29 


21 31 


20 33 


19 35 


50 


7 


OO 


2853 


27 56 


27 00 


26 02 


25 05 


24 08 


23 10 


22 13 


21 16 


20 19 


19 21 


7 00 




lO 


28 29 


27 32 


2636 


25 39 


24 43 


23 47 


22 50 


21 54 


20 57 


20 02 


19 05 
18 46 


10 




20 


28 03 


27 06 


26 12 


25 15 


24 20 


23 25 


32 28 


21 33 


2037 


19 41 


20 




30 


27 32 


26 37 


25 43 


2448 


23 53 


22 59 


22 04 


21 10 


20 15 


19 20 


18 26 


30 




40 


26 59 


26 06 


25 12 


24 19 


23 26 


22 31 


21 38 


20 44 


19 50 


18 58 


18 03 


40 




50 


26 25 


2531 


24 40 


23 47 


22 54 


22 02 


21 09 


20 16 


19 25 


18 32 


17 40 


50 


8 


OO 


25 47 


24 55 
24 16 


24 04 


23 13 


22 21 


21 30 


20 38 


1947 


1856 


18 05 


17 13 


8 00 




lO 


25 07 


23 27 


22 36 


21 46 


20 55 


20 06 


19 16 


18 25 


17 36 


16 46 


10 




20 


24 24 


23 35 


22 47 


21 57 


21 08 


20 30 


iq 31 
18 54 


18 42 


17 53 


17 05 


16 17 


20 




30 


23 40 


22 51 


22 03 


21 17 


20 28 


19 41 


18 07 


17 19 


16 33 


15 45 


30 




40 


22 51 


22 05 


21 19 


20 32 


19 46 


19 01 


18 14 


17 30 


\ttt 


15 59 


15 12 


40 




50 


22 02 


21 16 


20 31 


19 47 


19 02 


18 IS 


17 34 


16 50 


15 22 


14 39 


50 


9 


OO 


21 08 


20 25 


19 42 


18 59 


18 16 


17 34 


16 51 


16 08 


15 27 


14 45 


14 02 


9 00 




10 


20 13 


10 32 


18 50 


i3 09 


17 28 


16 47 


16 06 


15 26 


14 45 


14 05 


13 25 


10 




20 


10 16 


1836 


17 57 


17 17 


16 38 


15 58 


15 20 


14 41 


14 02 


13 24 


12 45 


20 




30 


18 17 


1738 


17 01 


16 23 


15 46 


15 08 


14 32 


13 55 


13 18 


12 42 


12 04 


30 




40 


17 15 


16 38 


16 03 


15 27 


14 51 


14 16 


13 42 


13 07 


12 32 


" 57 


II 23 


40 




50 


16 II 


15 36 


15 03 


14 30 


13 56 


13 23 


12 50 


12 17 


" 45 


II 13 


10 40 


50 


lO 


OO 


15 05 
13 56 


14 33 


14 01 


13 30 


12 58 


12 28 


" 57 


II 26 


10 46 


10 26 


9 56 


10 00 




lO 


13 27 


12 58 


12 29 


12 00 


II 31 


II 02 


10 34 


10 06 


9 39 


II 


10 




20 


12 47 


13 20 


" 53 


II 26 


10 59 


10 33 


10 06 


Q 41 


Q 14 


8 50 


8 24 


20 




30 


" 35 


II II 


10 46 


10 22 


9 58 


9 34 
833 


t?. 


§46 


8 23 


8 00 


736 


30 




40 


10 22 


9 59 


938 
8 29 


9 1^ 
8 09 


8 55 


7 51 


7 29 


7 09 


6 48 


40 




50 


9 08 


8 48 


7 51 


7 31 


7 13 


654 


6 35 


6 17 


5 59 


50 


11 


OO 


7 52 


7 35 


7 18 


7 01 


6 45 


6 29 


6 12 


5 57 


5 40 


5 25 


508 


11 00 




10 


635 


6 21 


6 07 


5 52 


5 39 


5 25 


5 12 


458 


4 44 


4 31 


4 19 


10 




20 


5 17 


506 


4 54 


4 43 


4 32 


4 21 


4 10 


4 00 


3 49 


338 


3 27 


20 




30 


3 59 


3 50 


3 41 


3 33 


3 25 


3 16 


3 08 


3 00 


2 52 


2 43 


236 


SO 




40 


2 40 


2 34 


2 28 


2 23 


\'I 


2 II 


2 06 


2 00 


1 54 


I 49 


I 44 


40 




50 


I 19 


I 17 


I 14 


I II 


I 05 


I 03 


I 00 


57 


54 


52 


50 


12 


OO 


00 


00 


00 


00 


00 


00 


00 

 


00 


00 


00 


00 


12 00 



In NoiUi Ifttltvde, when the star is risine or East of the meridian, the tabulated azimuths are reckoned from North to East; and 
when the star is setting or West of the meridian, the tabulated azimuths ire reckoned from North to West. 

In Soath latltade, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from South to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from South to West. 

When the latitude and declination are of different name, the tables are to be entered with the supplement of the hour angle and the 
supplement of the tabulated azimuth is to be taken for the required true bearing. 
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AZIMUTH OR TRUE BEARING. 



KAirrvBB no. 




DKCUNATION- 


-SAME NAME AS— tATITUDB. 




LATITUDE 110. 


Hour Angle. 


24° 


250 


2«o 

/ 


270 


28° 


290 

/ 


30° 


81° 


S20 


33° 


340 


36° 


Hour Angle* 


li. 


m. 


o / 


f 


/ 


/ 


/ 


/ 


/ 


' 


/ 


/ 


li* m* 


O 


OO 


O OO 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 




lO 


lO 02 


17 

18 02 


?32 


8 01 


7 30 


7 02 


6 37 


6 15 


5 53 


5 34 


5 17 


501 


10 




SO 


19 27 


1648 


1542 


14 42 


13 50 


13 02 


12 18 


II ^ 


II 02 


10 27 


9 56 


20 




30 


27 46 


2555 


24 16 


22 46 


21 25 


20 II 


1904 
2438 


18 03 


17 06 


16 14 


15 26 


14 41 


SO 




40 


34 53 


32 46 


30 51 


29 05 


27 29 


» 26 00 


23 23 


22 12 


21 07 


20 07 


19 10 


40 




60 


40 48 


3834 


36 31 


34 35 


32 49 


31 " 


29 38 


^ 12 


26 53 


2537 


24 27 


23 22 


50 


1 


OO 


45 40 


43 25 


41 19 


39 »9 


37 28 


35 43 


34 05 


32 32 


31 06 


3644 


28 a6 


27 13 


1 00 




lO 


49 42 


47 28 


^5 ^^ 


43 23 


41 30 


39 43 


38 00 


36 25 


34 53 
38 14 


32 04 


^^ 


10 




20 


53 00 


50 50 


4848 


46 50 


44 57 


43 09 


41 26 


3948 


35 19 
S 13 


20 




30 


55 43 


53 40 


51 40 


49 46 


47 55 


4609 


44 26 


42 47 


41 13 


•39 41 


3649 


SO 




40 


58 00 


56 01 


54 06 
56 10 


52 15 


50 27 

52 38 


4843 


47 02 


45 23 


43 50 
4607 


42 18 


4049 
43 08 


39 24 


40 




50 


59 53 


58 00 


54 22 


50 55 


49 17 


47 41 


44 36 


41 42 


50 


2 


OO 


61 28 


5941 
61 05 


57 55 


56 " 


5430 


52 51 


SI 14 


49 40 


48 08 


46 39 


45 " 


43 45 


2 00 




lO 


62 48 


59 23 

60 39 


57 44 


56 06 


54 30 


52 57 


51 24 


49 54 


48 26 


46 59 


45 35 


10 




20 


63 55 


62 17 


59 03 

60 II 


57 29 


55 56 


54 25 


52 55 


51 27 


50 00 


48 35 


47 12 
4838 


20 




. 30 


64 52 


?3 »7 


'6^^ 


5840 


57 " 


55 42 


54 15 


52 48 


51 24 


50 00 


SO 




40 


ni^ 


64 08 


61 10 


59 42 


58 15 


5648 


55 23 


53 59 


52 36 


51 15 


49 55 


40 




SO 


64 52 


63 25 


61 59 


60 33 


5909 


57 45 


56 23 


55 01 


53 40 


52 20 


51 01 


50 


3 


OO 


6651 


f5^ 


64 04 


62 41 


61 19 


59 57 


5835 


57 15 


55 55 


54 36 


53 18 


52 00^ 


3 00 




lO 


67 19 


'dt. 


64 37 


63 16 


61 56 


60 37 


59 18 


57 59 


50 42 


55 24 


54 07 


52 52 


10 




20 


67 41 


tl^ 


6346 


62 38 


61 II 


59 54 

60 24 


58 37 


57 21 


5D 05 


54 51 


53 36 


20 




SO 


s?? 


66 42 


64 II 


62 55 


61 39 


59 10 


57 56 

58 24 


56 41 


55 28 


5448 


SO 




40 


6658 


6544 


64 30 


63 16 


62 03 


60 50 


59 3^ 


57 " 


56 00 


40 




50 


68 21 


67 09 


65 57 


6446 


63 34 


62 22 


61 II 


59 59 


5848 


5736 


56 26 


55 15 


50 


4 


OO 


g^ 


67 18 


66 07 


6457 


6346 


62 48 


'61 27 


60 17 


59 07 


57 57 


5648 


55 39 


4 00 




10 


g^^ 


67 23 


66 14 
66 18 


65 05 


6356 


61 39 


60 31 


59 22 


57 05 


55 57 


10 




20 


68 32 


67 25 


6509 


64 02 


62 54 


6i 47 


60 41 


59 33 


57 19 


56 12 


20 




30 


68 30 


67 24 


66 18 


65 12 


64 05 


62 59 


61 53 


6047 


59 41 


58 35 


57 29 


56 22 


SO 




40 


5? ^5 


67 20 


6615 


65 10 


64 05 


63 00 


61 54 


60 49 


59 44 
5946 


58 39 


57 34 


56 29 


40 




50 


68 17 


67 14 


66 10 


6506 


64 02 


6258 


61 54 


60 50 


5841 


57 37 


56 34 


50 


6 


OO 


68 08 


67 05 


66 02 


65 00 


6356 


62 5.3 


61 50 


60 47 


59 43 
59^ 


58 40 


57 36 


56 33 


5 00 




lO 


6756 


6654 


65 52 


^^ 


63 47 


62 45 


61 43 


6040 


5835 


57 33 
57 26 


56 30 


10 




20 


67 42 


6641 


6539 


6336 


62 35 


61 33 


60 3t 


59 30 


5828 


56 24 


20 




SO 


67 25 


6625 


65 24 


64 23 


63 23 
6306 


62 21 


61 20 


60 20 


59 19 


58 18 


57 16 


56 15 


SO 




40 


6707 


66 07 


6507 


64 07 


62 06 


61 06 


60 06 


59 05 


580. 
5748 


57 04 


56 03 


40 




50 


6647 


6546 


64 47 


63 47 


62 48 


61 48 


60 48 


5948 


^48 


5648 


55 47 


50 


6 


OO 


?^ 


65 24 


64 25 


63 26 


62 26 


61 27 


60 27 


5928 


58 28 


57 29 


n^ 


55 29 


00 




lO 


6558 


64 59 


64 01 


63 02 


62 03 


61 04 


60 05 


5905 


5806 


57 07 


55 09 


10 




20 


65 31 


64 32 


63 34 


tl^ 


61 36 


6038 


59 39 


58 41 


57 42 


56 43 


55 44 


54 45 


20 




SO 


65 01 


64 02 


63 04 


61 07 


60 09 


59 >i 


58 12 


57 J3 


56 15 


55 17 


54 19 
53 48 


SO 




40 


64 29 


63 31 


6232 


61 34 


6035 


59 37 


58 39 


5741 


56 43 


55 45 


54 47 


40 




50 


63 53 


62 56 


61 58 


61 00 


60 01 


5903 


5805 


5708 


5609 


55 " 


54 13 


53 15 


50 


7 


OO 


63 17 


62 18 


61 20 


60 22 


59 23 
5843 


5826 


57 28 


56 31 


55 33 


54 35 


5338 


52 40 


7 00 




lO 


62 36 


61 38 


60 39 


59 41 


5746 


5647 


5550 


54 53 


53 55 


52 58 


52 01 


10 




20 


61 53 


6054 


5956 


5858 


58 00 


57 02 


56 05 


5508 


54 10 


53 12 


52 15 


51 19 


20 




SO 


61 06 


60 07 


5909 
58 19 


58 II 


57 13 


56 15 


55 18 


54 21 


53 24 


52 26 


51 30 


50 33 


SO 




40 


60 15^ 


59 17 


57 22 


56 23 


55 25 


54 28 


53 31 


52 33 


51 36 


50 40 


49 44 
48 51 


40 




50 


59 23* 


58 24 


57 26 


56 28 


55 29 


54 31 


53 34 


52 37 


51 40 


50 43 


49 46 


50 


8 


OO 


58 25 


57 26 


56 27 


55 29 


54 31 


53 33 


52 36 


51 39 


5042 


49 46 


48 50 


47 53 


8 00 




lO 


57 2^ 


56 25 
55 18 


55 26 


54 27 


53 29 


52 31 


51 34 


5037 


4941 
48 35 


4845 


47 49 


46 52 


10 




20 


56 18 


54 19 
5308 


53 21 


52 23 


51 25 


50 28 


4? 31 
48 21 


47 38 


46 43 


45 48 


20 




 SO 


55 07 


54 07 


52 10 


51 12 


50 13 


49 17 


47 24 


46 28 


45 33 


44 39 


SO 




40 


53 51 


52 51 


51 52 


5053 


49 55 
48 34 


4858 


48 01 


47 05 


46 09 


45 13 


44 19 


43 24 


40 




60 


52 30 


51 29 


50 30 


1 49 32 


47 37 


46 40 


45 44 


4448 


43 54 


42 59 


42 05 


50 


9 


OO 


51 02 


50 02 


4902 


4805 


47 06 


46 09 


45 14 


44 18 


43 23 


42 28 


41 35 


40 41 


00 




lO 


49 28 


48 28 


47 29 


46 31 


45 34 


44 37 


43 41 


42 46 


41 52 


4058 


40 05 


39 13 

37 38 


10 




20 


4748 


46 48 


45 49 


44 51 


43 54 


4257 


4203 


41 09 


40 14 


39 22 


38 29 


20 




SO 


45 59 


45 00 


44 01 


43 03 


42 07 


41 12 


40 18 


39 24 


38 32 


37 39 


36 49 


. 3558 


SO 




40 


44 01 


43 00 


42 05 


41 09 


40 13 


39 19 
37 18 


38 25 


37 34 
35 30 


3642 


35 50 


35 01 


34 13 


40 




50 


41 56 


4059 


40 02 


39 07 


38 12 


36 27 


34 45 


3356 


3308 


32 21 


50 


lO 


OO 


39 43 


3845 


37 49 


3655 
34 36 


36 03 


35 " 


34 21 


33 31 


32 43 


31 55 


31 09 


30 23 


10 00 




lO 


37 17 


36 22 


35 28 


33 44 


32 54 


32 06 


31 19 


30 32 


2947 


29 03 


28 19 


10 




20 


34 44 


33 49 


3258 


32 08 


31 18 


30 31 


2945 


28 59 


28 16 


27 32 


26 51 


26 10 


20 




SO 


31 58 


31 07 


30 18 


29 31 


2844 


2758 


27 16 


26 3^ 
23 58 


25 51 


25 II 


24 32 


23 54 


SO 




40 


29 02 


28 14 


27 28 


2644 
23 48 


26 00 


25 18 


2438 


23 20 


22 43 


22 07 


21 32 


40 




60 


2555 


25 II 


24 28 


23 07 


22 30 


21 53 


21 18 


20 42 


20 09 


19 37 


1905 


50 


11 


OO 


22 37 


21 57 


21 20 


2043 


20 07 


19 34 
16 30 


19 01 


18 29 


17 58 


17 29 


17 00 


16 32 


11 00 




lO 


1909 


18 35 


18 02 


17 31 


17 00 


1601 
12 58 


15 35 


15 oS 


14 44 


13 19 


13 55 


10 




20 


15 32 


15 03 


14 36 


14 10 


13 45 


13 21 


12 35 


12 14 


" 53 ' 


" 33 


" 13 


20 




SO 


II 46 


II 24 


II 03 


lo 44 


10 24 


10 06 


9 47 


9 31 


l\i 


859 


8 43 , 


8 28 


SO 




40 


7 55 


740 


7 25 


7 12 


658 


6 46 


634 


623 


6 01 


5 51 


5 40 


40 




60 


3 58 


3 51 


3 44 


3 37 


3 30 


3 23 


3 18 


3 " 


306 


3 01 


256 


2 51 


50 


12 


OO 


00 


00 


00 


00 


00 


00 


00 


• 00 


00 


00 


00 , 

i 


00 


12 00 



In North latltnde, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from North to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from North to West. 

In Soath latltvde, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from South to East; and 
when the star is setting or West of the meridian, the tabulated azimuths arc reckoned from South to West. 

When the latitude and decllnatloB are of different name, the tables are to be entered with the supplement of the hour angle and the 
supplement of the tabulated azimuth is to be taken for the required true bearing. « 
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AZIMUTH OR TRUE BEARING. 



LATITUDB ll"". 



DECLINATION— SAME NAME AS— LATITUDE. 



liATlTUDK ll"". 



Hour Angle. 



O 



9 



10 



11 



12 



m. 

oo 

lO 
20 
30 
40 
50 

OO 
lO 
20 
30 
40 
50 

OO 
lO 
20 
30 
40 
50 

OO 
10 
20 
30 
40 
50 

OO 
10 
20 
30 
40 
50 

OO 
lO 
20 
30 
40 
50 

OO 
lO 
20 
30 
40 
50 

OO 
lO 
20 
30 
40 
50 

OO 
lO 
20 
30 
40 
50 

OO 
10 
20 
30 
40 
50 

OO 
lO 
20 
30 
40 
50 

OO 
10 
20 
30 
40 
50 
OO 



360 



O 00 

4 46 
9 28 

18 I! 
22 20 

26 04 
29 31 

32 39 

35 29 
3803 

40 20 

42 23 

44 13 

45 51 
47 18 
4836 

49 44 

50 44 

5» 37 

52 22 

53 03 

53 37 

54 06 

54 30 

54 50 

55 05 
55 17 
55 24 
55 29 

55 30 
55 28 
55 22 
55 14 
55 02 
5448 

54 30 
54 10 
53 47 
53 20 
52 51 
52 18 

51 43 
51 04 
50 22 



4$ 

4* 



36 
47 



47 55 

4658 
45 57 
44 53 
43 44 
42 30 
41 XI 

39 49 
38 21 
3648 

35 09 
33 25 
31 35 

29 39 
27 38 
25 30 
23 »7 

23 58 

18 34 

16 05 

13 32 

10 55 

8 14 

5 31 
2 46 

o 00 



37« 



o 00 

4 34 
9 00 

13 20 
17 28 
21 22 



24 59 
28 19 



31 
34 



23 
II 



36 43 
3859 

41 02 

42 52 
44 30 
4558 

47 17 

48 26 

49 27 

50 21 



51 
51 



09 
50 



52 25 

52 56 

53 21 
53 42 

53 58 

54 II 
54 19 
54 25 

54 27 

54 25 

54 21 

54 13 

54 02 

53 47 

53 31 
53 10 
52 48 
52 22 

51 53 
51 20 

50 45 
50 07 

48 39 
47 51 
46 59 

46 03 
45 02 
43 59 
42 49 
41 37 
40 20 

3858 
37 30 
35 58 
34 20 
3238 
30 49 

2855 
26 56 

24 50 
22 41 

20 25 

18 04 

»5 39 
13 09 
10 36 



8 

5 

2 
o 



00 
21 

42 
00 



38' 



30° 



40° 41° 



o f 

o 00 

4 20 

835 
12 44 

16 42 
20 27 

23 57 

27 13 

30 12 

32 56 

35 26 
37 42 

39 44 
41 34 

43 13 

44 41 

46 00 

47 10 

48 12 

49 07 

49 56 

50 38 
5' 15 

51 46 

52 12 
52 34 

52 52 

53 06 
53 15 
53 21 

53 24 
53 22 
53 19 
53 12 
53 01 
5248 

52 31 
52 II 
51 49 
51 23 
50 54 
50 23 

49 48 
49 10 
48 28 
47 43 
46 55 
46 03 

45 08 
44 07 
43 <H 
41 56 

40 44 
39 2S 

3806 

36 40 

35 09 

33 32 

31 51 
30 04 

28 13 
26 15 

24 13 
22 05 

19 53 

17 35 

15 13 
12 47 

10 19 
7 46 

5 12 

2 37 
o 00 



o 
o 

4 

8 

12 

15 



00 
07 
12 
10 

58 



22 58 

26 08 
29 04 
3t 45 

34 12 

36 26 

38 28 

40 17 

41 56 

43 =4 

44 45 

45 55 

4658 

47 55 

48 44 

49 28 

50 05 

50 37 

51 04 
51 27 
51 46 

51 59 

52 10 

52 17 

52 20 
52 20 

52 17 
52 10 
52 01 

51 47 

51 31 
51 12 
50 50 
50 24 
49 57 
49 25 

48 50 
48 13 
47 32 

46 47 
46 00 
45 oS 

44 12 

43 14 

42 10 

41 03 

39 51 
38 2,b 

37 15 

35 50 
34 21 
32 45 
31 05 
29 21 

27 31 
25 36 

23 36 
21 31 
19 20 
17 07 

14 48 
12 27 
10 02 

7 33 
5 03 
2 32 
o 00 



o 

3 

7 

II 

15 



00 

57 
50 
38 
16 



19 34 18 45 



45 
21 

54 
28 
00 



22 02 

25 07 

27 57 

30 36 
33 00 

35 12 

37 13 

39 02 

40 40 

42 10 

43 29 

44 41 

45 45 

46 42 

47 32 

48 17 

48 55 

49 28 

49 56 

50 20 

50 39 

50 54 

51 05 
51 13 

5» 17 
5« 17 
51 14 
51 09 
51 00 
50 46 

50 31 
50 13 
49 51 
49 27 
48 59 
48 28 

47 53 

47 >*» 

4<J 35 

45 51 

45 04 

44 13 

43 17 
42 19 

41 17 
40 10 

3859 
37 44 

36 25 

35 01 
33 32 

31 58 
30 20 

28 37 

26 49 

24 5^ 
22 59 
20 56 
18 50 
16 38 

14 24 
12 06 



42' 



tl 



42 

41 



24 
25 



40 23 
39 18 
38 08 
36 54 

35 35 
34 12 
32 45 
31 13 
29 3t> 
27 55 

26 oq 
24 18 
22 23 
20 23 
18 20 
16 12 

14 01 



o 00 

3 46 

7 29 

II 07 

14 38 

17 59 

21 09 
24 08 
26 54 
29 28 

31 51 
34 01 

36 01 

37 49 

39 27 

40 57 
42 16 
4328 

44 33 

45 30 

46 21 

47 06 

45 
20 



48 48 

49 13 
49 33 

49 49 

50 01 

50 09 

50 M 
50 15 
50 13 
50 07 
4958 
49 46 

49 31 
49 U 
48 52 
48 28 
48 01 
47 30 

46 56 
46 20 

45 39 
44 56 
44 08 
43 18 



9 


28 


7 


OS 


4 47 


2 


23 





00 



o 00 

3 36 
7 10 

10 39 

14 01 
17 15 

20 18 

23 II 

25 54 
28 24 

30 44 

32 52 

34 50 

36 37 

38 15 

39 44 

41 04 

42 17 

43 22 

44 19 

45 " 

45 56 

46 37 

47 " 

47 41 

48 06 
48 27 
48 44 

48 56 

49 05 

49 10 

49 13 

49 1^ 
49 06 

48 57 
48 47 

48 31 
48 14 

47 54 
47 30 
47 03 
46 32 

46 00 
45 23 
44 42 
44 00 

43 13 
42 23 

41 29 

40 32 

39 31 
38 25 

37 16 
36 04 

34 46 

33 25 

31 5^ 
30 28 
28 52 

27 13 

25 29 
23 40 

21 48 

19 51 
17 50 

15 45 

13 37 

11 26 



12 

56 
38 
20 
00 



49 




440 








/ 





00 





00 


3 


27 


3 


18 


6 


5» 


6 


^ 


10 


12 


9 


46 


13 


26 


12 


52 


16 


32 


15 52 


19 30 


18 


43 


22 


18 


21 


26 


24 


55 


23 


59 


27 23 


26 


23 


29 39 


28 


36 


31 


45 


30 40 


33 41 


32 35 


35 


28 


34 


20 


37 05 


35 


56 


38 


33 


37 24 


39 54 


38 


43 


4» 


06 


39 


56 


42 


II 


41 


01 


43 


10 


42 


00 


44 


02 


42 


^ 


44 47 


43 


45 


28 


44 


19 


46 


03 


44 


56 


46 


34 


45 27 


47 


00 


45 53 


47 


21 


46 


16 


47 39 


46 


34 


47 52 


46 48 


48 


02 


4658 


48 


06 


47 04 


48 


09 


47 07 


48 


09 


47 07 


48 


04 


47 03 


47 


57 


46 56 


47 


46 


46 


45 


47 


32 


46 


32 


47 


i4 


4b 


15 



46 54 
46 31 
46 05 

45 35 

45 02 
44 26 

43 47 
43 04 
42 18 
41 29 

40 36 

39 39 
3838 

37 34 
36 26 

35 14 

33 57 
32 36 
31 12 
29 42 
28 10 
26 32 

24 50 
23 03 
21 14 
19 19 
17 21 
15 19 

13 14 
II 07 



8 
6 

4 
2 
o 



57 

44 

31 
16 

00 



4fi 


1 


46° 








t 





00 





00 


3 09 


3 


01 


6 


17 


6 


01 


9 


21 


8 


58 


12 


20 


II 


51 


15 


13 


14 


37 


17 59 


17 


17 


20 


37 


19 49 


23 05 


22 


13 


25 


25 


24 30 


27 35 


26 


37 


29 37 


28 


35 


31 


29 


30 


26 


33 


12 


32 


08 


34 


48 


3342 


36 


15 


35 


08 


37 34 


36 


27 




47 


37 




39 52 


38 


44 


40 51 


39 43 


41 


43 


40 


3<> 



45 5^ 
45 33 
45 07 
44 37 

44 05 
43 39 
42 5» 
42 08 
41 23 
40 34 

39 42 
38 45 
37 46 
36 43 
35 35 
34 24 

33 09 

31 49 
30 26 

2859 
27 27 
25 51 

24 12 
22 27 
20 39 

18 48 
16 52 

14 54 

12 52 

10 48 

8 42 

6 33 
4 23 
2 12 
o 00 



42 30 

43 12 

43 49 

44 21 

44 48 

45 10 
45 29 
45 43 

45 54 

46 01 
46 05 
46 05 
46 01 
45 55 
45 45 

45 32 
45 16 
44 5b 
44 34 
44 08 
43 40 

43 09 
42 33 



41 
41 
40 



55 
% 



39 40 

3848 
37 53 
36 54 
35 52 
34 45 
33 35 

32 21 
31 03 
29 41 
28 15 
26 45 
25 II 

23 34 
21 52 
20 06 I 
18 18 
16 25 

14 30 




Hoar Aiiff1e« 



41 23 

42 05 

42 42 

43 14 

43 42 

44 05 
44 24 
44 39 
44 50 

44 57 

45 02 
45 02 
44 59 
44 54 
44 44 

44 32 
44 16 
43 57 
43 36 
43 10 
42 43 

42 II 
41 36 
40 59 
40 17 

39 33 
3846 

37 55 
37 00 
36 02 
35 00 
33 55 
32 46 

31 33 
30 16 
28 56 

27 32 
26 04 

24 31 

22 56 
21 17 

19 34 
17 47 
15 58 
14 05 



12 31 


12 09 


10 30 


10 12 


8 26 


8 12 


6 21 


6 II 


4 15 


4 08 


2 08 


2 04 


00 


00 



1636 
19 03 

21 23 
23 36 
25 39 
27 35 

29 24 

31 04 

32 37 

34 02 

35 20 

36 31 

37 37 

38 35 

39 29 



O 



III. 
00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 



4058 




40 


41 35 


• 


50 


42 08 


4 


00 


42 36 




10 


42 59 




20 


43 19 




30 


43 34 




40 


43 46 




50 


43 55 


5 


00 


43 59 




10 


44 00 




20 


43 .S8 




30 


43 52 


• 


40 


43 43 




50 


43 31 


6 


00 


43 17 




10 


42 58 




20 


42 37 




30 


42 12 




40 


41 45 




50 


41 14 


7 


00 


40 40 




10 


40 02 




20 


39 22 




30 


38 39 




40 


37 52 




50 


37 o^ 


8 


00 


36 oS 




10 


35 11 




20 


34 «o 




30 


33 06 




40 


31 58 




50 


30 46 


9 


00 


29 31 




10 


28 12 




20 


26 50 




30 


25 23 




40 


23 52 




50 


22 19 


10 


00 


20 42 




10 


19 01 




20 


17 18 




30 


J5 31 




40 


13 41 




50 


II 49 


11 


00 


9 54 




i2 


7.S8 




20 


6 00 




30 


4 01 




40 


2 00 




50 


00 


12 


00 



In North latitude, when the star is risineor East of the meridian, the tabulated azimuths are reckoned from North to East ; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from North to West. ^ 

In Hooth latitude, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from South to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from South to West. 

When the latitude and dee Uaatlon are of different name, the tables are to be entered with the supplement of the hour angle and the 
supplement of the tabulated azimuth is to be taken for the required true bearing. 
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AZIMUTH OR TRUE BEARING. 



LATITUDE no. 



DECLINATION— SAME NAME AS— LATITUDE. 



i^ATirrDE ii-\ 



Hoar Axkzle. 4H° 



O 



:i 



3 



6 



» 



lO 



11 



13 



in. 
OO 
lO 
20 
30 
40 
50 

OO 
lO 

%o 

30 
40 
50 

OO 
lO 

30 
40 
SO 

OO 
lO 

»o 

30 
40 
SO 

OO 
lO 
20 
30 
40 
60 

OO 
lO 
20 
30 
40 
50 

OO 
10 
20 
30 
40 
60 

OO 
lO 
20 
30 
40 
50 

OO 
lO 
20 
30 
40 
50 

OO 
lO 
20 
30 > 

40 I 
50 I 

I 

OO 
lO 
20 
30 
40 
50 

OO 
lO 
20 
30 
40 
50 
OO 



O OO 

2 47 

§ 3' 
8 14 

10 54 

13 28 

15 56 
18 19 

20 35 
22 43 
24 44 
26 38 

28 24 

30 02 

31 33 

33 57 

34 15 

35 26 

36 31 

37 29 

38 22 

39 10 

39 53 

40 30 

41 03 
41 3> 



49° , 50° 



41 
42 



55 
»5 



42 31 
42 44 

42 52 
42 57 
42 59 
42 57 
42 51 
42 44 

42 32 
42 18 

41 59 

41 39 
41 14 

40 47 

40 17 

39 44 
39 08 
38 28 
37 44 
3658 

36 09 
35 16 , 
34 20 
33 20 
32 17 
51 10 

30 00 
28 46 
27 2S 
26 08 
24 43 
23 J5 

21 43 " 
20 08 
18 31 
16 49 
16 03 

13 »« 



II 

9 

7 
5 

3 
I 



29 

38 
44 
50 
53 
57 



o 00 

3 39 

5 »9 

7 54 

10 27 

12 5fc 

15 »9 
17 37 
19 48 

21 53 

23 51 
25 41 

27 25 

29 01 

30 31 
3» 54 

33 " 

34 21 



35 25 


36 


24 


37 


17 


38 


^ 


39 24 


39 57 


40 25 


40 50 


41 


10 


41 


27 


41 


39 



41 49 
41 



41 
41 55 
41 51 
41 43 

4» 32 
41 18 
41 00 
40 40 
40 17 
39 50 

39 21 
3847 
38 II 
37 32 
36 50 
^ 05 

35 16 
34 24 
33 29 
32 30 
3« 27 
30 22 

29 »3 

28 01 

26 44 

25 2^> 
24 02 

22 37 
21 07 

19 35 
17 5P 
16 20 

14 38 
12 55 

II 09 
9 21 



o 00 



7 
5 
3 
I 
o 



31 
39 
47 
.S4 
00 



I 



o 00 
2 33 

5 05 

7 35 
10 02 
12 24 



\t 




43 

56 

19 03 

21 04 

22 58 
24 46 

26 27 

28 02 

29 30 

30 51 

32 08 

33 16 

34 21 

35 18 

36 II 

36 59 

37 41 

38 18 

38 52 

39 21 

39 46 

40 07 
40 23 
40 36 

40 46 
40 51 
40 54 
40 53 
40 49 
40 42 

40 3» 
40 17 
40 01 

39 41 
39 18 
3852 

38 23 
37 51 
37 15 
36 37 
35 56 
35 " 

34 24 

33 32 
32 38 

31 40 
30 39 
29 34 

28 27 

27 16 
26 01 
24 44 

23 23 
21 5^ 

20 31 
19 01 

17 28 

15 52 
14 14 
12 32 

10 4g 

9 04 
7 «8 
5 29 
3 40 
> 50 
o 00 



14 08 
16 17 
18 19 

20 17 

22 08 

23 53 

25 32 

27 04 
2831 

29 51 

31 06 

32 14 

33 17 

34 i4 

35 07 

35 54 

36 37 

37 i4 

37 48 

38 17 
3841 

39 02 
39 19 
39 34 

39 43 
39 49 
39 52 
39 52 
3948 
39 41 

39 32 
39 18 
39 02 

3« 43 
38 20 

37 55 

37 27 
36 55 
36 20 

35 43 
35 02 
34 18 

33 31 
32 41 
31 48 

30 51 
29 52 

28 48 

27 42 

26 32 
25 20 

24 04 
22 45 

21 22 

1958 
18 29 
16 59 

15 25 

»3 49 
12 10 

10 30 

S 4S 

7 04 
5 19 
3 33 
I 47 
o 00 



13 34 

15 39 
17 37 

19 31 

21 19 

23 01 

24 38 

26 08 

27 33 i 
38 52 

30 04 

31 12 

33 14 

33 " 

34 03 

34 50 

35 33 

36 10 

36 43 

37 13 

37 38 

37 58 

38 16 

3830 

3841 
3847 
3850 
38 50 
38 47 
3841 

3831 
38 18 
3803 

37 44 
37 22 

36 57 

36 30 

35 59 
35 24 
34 48 
34 08 
33 25 

32 39 
31 50 
30 57 
30 02 

29 04 

28 01 

26 57 

25 49 
24 38 
23 23 

22 05 

20 45 

19 23 
17 57 

16 2Q 

«4 5« 
13 24 
II 49 

TO II 

831 
652 

5 09 
3 27 

1 43 
o 00 



530 1 540 







/ 


/ 


00 


00 


2 14 


2 09 


4 39 
6 41 


4 17 


625 


851 


8 ») 


10 59 


10 32 


13 02 


12 30 


15 01 


M 25 


1656 


lb 16 


1847 


18 03 


20 31 


19 44 


22 10 


21 20 


23 44 


22 51 


35 12 


24 18 


36 35 


25 39 


27 53 


26 55 


29 05 


28 05 


30 10 


29 10 


31 12 


30 10 


32 09 


31 06 


33 00 


31 57 


» 47 
34 28 


32 43 


33 25 


35 06 


34 02 


35 40 
3609 


34 36 


35 05 


36 34 


35 30 


36 55 


35 52 


37 13 


36 09 


37 27 


36 23 


3738 


36 34 


37 45 


3642 


37 4^ 


3646 


3748 


3647 



37 46 
37 40 

37 31 
37 19 
37 04 I 

36 45 ; 

36 25 
36 00 

35 33 1 
35 02 
34 29 
33 53 
33 J4 
32 32 

31 46 

30 

30 

29 i3 

28 16 

27 15 



26 II 

25 05 
23 55 
22 4 

21 2: 
20 10 



18 49 
17 25 



15 
14 



59 
31 



13 00 
II 27 



9 53 
8 16 

39 
00 
21 
40 
00 




36 45 
36 39 

36 31 
36 19 
36 04 
35 46 
35 26 
35 02 

34 35 
34 07 
33 34 
32 58 
32 20 

31 38 

30 55 
30 07 
29 17 
28 24 

27 29 

26 2g 



560 I 570 



00 

1 58 
356 
5 53 
748 
9 40 



22 01 

23 25 

24 44 

25 57 



II 
»3 


30 

18 


15 


00 


16 
18 


39 


19 45 


21 


II 



27 

28 



07 

10 



29 10 

30 04 

30 55 

31 41 

32 22 

32 59 

33 32 

34 02 
34 27 

34 48 

35 07 
35 31 

35 33 

35 40 
35 44 
35 46 
35 43 
3538 

35 30 
35 19 
35 05 
34 47 
34 27 
34 05 

33 39 
33 »o 
32 38 
32 04 
31 27 
30 46 

30 02 

29 17 

28 2S 

27 3<> 
26 41 

25 45 



22 32 

33 49 , 

25 02 

26 09 I 

27 12 • 

28 10 I 

29 04 I 

39 54 ' 

30 39 I 

31 19 ' 

31 56 ; 
I 
32 20 

32 58 

33 24 
33 45 

34 18 I 

34 29 ; 
34 38  
34 43 > 
34 44 ' 
34 42 
34 37 

34 30 
34 19 
34 05 
33 49 
33 29 
33 07 

32 42 

32 13 

31 43 ' 

3« 09 

30 32 

29 53 

I 
29 II ' 

28 26 

2738 
26 47 I 

25 56 I 
24 57 



580 



50° Hoar Ancle. 



o 00 

3 46 
538 
7 28 
9 17 



11 02 

12 4^ 

14 24 

15 59 

17 32 

18 59 

I 

ao 22 

21 41 

22 56 
34 07 

25 »3 

26 14 

27 II 

28 04 
2853 

29 37 

30 18 

30 54 

31 36 

31 56 
33 30 
33 43 
33 00 
33 15 

33 37 
33 35 
33 40 I 
33 43 
33 40 I 
33 36 ' 

33 29 I 
33 19 
33 05 

32 50 

33 31 
32 09 



31 
31 



45 
17 



30 47 
30 14 
29 38 
29 00 

28 19 

27 35 
26 48 

25 59 
25 07 
24 12 



25 27 


24 42 


23 58 


23 14 


24 22 


23 39 


22 57 


22 14 


23 15 


22 33 


21 52 


31 12 


22 04 


21 25 


20 45 


20 07 


20 50 


20 13 


19 35 


18 59 


19 34 


19 59 


18 23 


17 49 


iS 15 


17 41 


17 08 


1636 


16 54 


16 23 


^5 52 


15 21 


>5 30 


15 02 


14 33 


14 05 


M 05 


1338 


13 12 


12 47 


12 36 


12 13 


11 49 


II 26 


II 06 


10 45 


10 25 


10 04 


9 34 
8 00 


9 16 


859 


841 


7 46 


7 30 


7 16 


6 26 


6 14 


6 02 


5 50 


4 51 


4 4t 


4 33 


4 23 


3 M 


308 


3 02 


256 


I 37 


I 34 


I 3' 


1 28 


00 


00 


00 


00 



o 
I 

3 
5 

I 



00 
49 
36 
24 
09 
53 



10 34 

12 13 

13 48 
15 21 

lb 49 

18 14 

19 35 

20 52 

22 04 

23 13 

24 17 

25 17 

26 13 

27 05 
27 53 
2837 
29 17 
29 53 



32 29 
32 19 
32 06 

31 51 
31 33 
31 »2 

30 48 
30 21 

29 52 
29 20 

28 45 
28 08 

27 28 

26 45 
2i> 00 

25 12 
24 20 
23 27 

22 31 

21 33 
20 32 
19 28 
18 23 
17 14 

16 04 
14 52 
13 38 
12 21 
II 03 
9 44 

8 23 
7 01 

5 39 
4 14 
2 50 
» 25 
o 00 



o 
1 

3 

I 



00 

44 
28 
10 
51 
30 



10 08 

11 42 

13 M 

14 43 

16 08 

17 3P 

18 49 

20 03 

21 13 

32 20 

33 33 

34 21 



U 



15 
06 

36 53 

38 51 



30 35 


29 33 


30 53 

31 18 


29 53 

30 16 


31 40 


30 37 


31 58 


3056 


32 13 


31 II 


32 25 


31 22 


33 33 


3' 31 


3338 


31 36 


33 41 


31 39 
31 38 


33 39 


32 36 


31 35 



31 28 

31 19 i 
31 07 
30 52 
30 34 
30 14 

29 51 
29 25 

28 57 

28 2b 
27 52 
27 15 

2b 36 

25 55 
25 10 

24 24 

23 04 
22 42 

21 48 
20 50 

19 5» 
18 50 
17 4b 
lb 40 

>5 32 
14 21 
13 10 

11 57 
10 41 

9 24 



8 
6 

5 
4 

2 

I 
o 



05 
47 
27 
Ob 

44 
22 

00 



ll. 

O 



2 



10 



11 



12 



00 
10 
20 
30 
40 
50 

00 
10 
20 
80 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 
00 



In North Utltade, when the star in risinv or East of the meridian, the tabulated aKirauths are reckoned from North to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from North to West. 

In Kovth latitade, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from South to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from South to West. 

When the latltide and deellnatloii are of different name, the tables are to be entered with the supplement of the hour angle and the 
supplement of the tabulated azimuth is to be taken for the required true bearing. 
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AZIMUTH OR TRUE BEARING. 



I^TITDDE no. 




DBCI<INATION— SAMB NAMB AS- 


-LATITUDB. 




I^TITUDK no. 


Hour Ansle* 


600 


61° 


6S° 


63° 


64° 


660 


66° 


670 


1 
680 


690 


70° 


Hoar Anffle. 


It. 


in* 


o / 


f 


r 1 


/ 


/ 


/ 


/ 


f 


f 


/ 


' 


li« in* 


o 


OO 


O 00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 




lO 


'4 


I 34 


I 31 


I 27 


1 22 


I 18 


I 14 


I II 


I 07 


I 03 


I 00 


10 




20 


3 10 


3 01 


2 53 


lU 


236 


2 29 


2 21 


2 13 


2 07 


I 59 


SO 




30 


4 56 


4 43 


4 31 


4 18 


3 53 


3 42 


3 31 


3 20 


3 10 




SO 




40 


6 33 


6 16 


5 59 


5 42 


5 27 


5 10 

6 26 


4 55 
6 07 


4 40 


4 26 


4 II 


40 




50 


8 08 


7 47 


7 25 


7 05 


6 45 


5 49 


5 31 


5 13 


456 


60 


1 


OO 


9 42 


9 16 


851 


827 


804 


7 40 
853 


V^ 


656 


634 


6 13 


5 52 


1 00 




lO 


11 12 


10 43 


, 10 14 


9 47 


9 19 


8 02 


738 


1;? 


649 


10 




30 


12 41 


12 08 


11 35 


11 04 


10 35 


10 04 


9 35 


9 06 


839 
9 3§ 


n 


SO 




SO 


14 06 


13 30 


12 55 


12 20 


11 47 


II 13 


10 41 


10 10 


9 08 


SO 




40 


15 28 


M49 


14 10 


13 33 


12 56 


12 20 


II 45 


11 10 


10 36 


10 03 


9 30 


40 




50 


1647 


16 05 


15 23 


14 44 


1404 


13 25 


12 46 


12 09 


II 32 


10 56 


10 21 


60 


2 


OO 


18 03 


17 18 


16 34 


15 51 


15 09 


14 28 


1347 


13 06 


12 27 


II 48 


II II 


s 00 




lO 


19 15 


18 28 


17 41 
1845 


16 55 


16 II 


15 27 


14 43 


14 01 


13 19 


12 38 


" 58 


10 




20 


20 22 


19 34 


;i? 


17 II 

18 07 


16 25 


1538 


14 54 


14 10 


13 26 


12 44 


SO 




SO 


21 27 

22 28 


20 36 


19 45 


17 19 


16 31 


15 44 


1458 


14 12 


13 27 


SO > 




40 


21 35 


20 43 


19 51 


19 01 


18 10 


17 20 


16 31 


15 43 


14 55 


14 08 


40 




50 


23 26 


22 31 


21 37 


2043 


1951 


1859 


18 07 


17 16 


16 27 


15 37 


1448 


60 


3 


OO 


24 19 


23 23 


22 27 


21 32 


20 38 


1945 


18 52 


17 59 


17 08 


16 16 


15 26 


s 00 




10 


25 09 


24 II 


23 15 
2358 


22 18 


21 23 


20 a? 

21 08 


19 33 


1839 


17 46 


16 54 


16 01 


10 




SO 


25 54 


24 56 


23 01 


22 04 


20 12 


19.17 


18 22 


17 28 

18 00 


16 34 


SO 




30 


26 37 


25 37 

26 15 


2438 


23 40 


22 42 


21 45 


20 48 


19 52 


1855 


17 05 


SO 




40 


27 15 


25 15 


24 16 


23 18 


22 19 


31 21 


20 23 


19 26 


18 30 


17 34 


40 




50 


27 50 


26 50 


25 49 


24 49 


23 50 


22 50 


21 51 


20 53 


1955 


18 57 


18 00 


60 


4 


OO 


28 21 


27 21 ' 


26 19 
26 46 


25 19 


24 19 


23 19 


22 19 


21 20 


20 21 


19 22 


18 25 
18 4^ 


4 00 




lO 


28 50 


27 48 

28 12 


25 45 


24 45 

25 08 


2344 


22 44 


21 45 


20 45 

21 06 


1946 


10 ! 




SO 


29 H 


27 10 


26 09 


24 08 


23 07 


22 05 


20 05 


19 07 


SO 




SO 


29 35 


2833 


27 31 


26 30 


25 29 


24 27 


23 26 


22 25 


21 24 


20 24 


19 24 


SO 




40 


29 53 


28 52 


2749 
28 04 


2647 


25 46 


24 44 


23 43 


22 42 


21 41 


20 39 


1939 


40 




60 


30 08 


29 06 


27 02 


26 01 


2458 


23 56 


22 55 


21 54 


20 53 


19 52 


60 


5 


OO 


30 20 


29 19 


28 15 


27 13 


26 12 


25 10 


24 08 


23 06 


22 05 


21 04 


20 02 


6 00 




lO 


30 29 


29 27 


28 24 


27 23 


26 21 


25 19 


24 18 


23 15 


22 14 


21 IX 
21 18 


20 II 


10 1 




20 


30 35 


29 33 


28 31 


27 29 


26 27 


25 26 


24 24 


23 22 


22 20 


20 17 


SO 




SO 


3037 


29 35 


28 33 


27 32 


26 31 


25 29 


24 27 
24 28 


23 25 


22 25 


21 23 


20 21 


SO 




40 


3037 


29 36 


28 34 


27 33 


26 32 


25 31 


23 27 


22 26 


21 24 


20 23 


40 




60 


30 34 


2933 


28 31 


27 31 


26 30 


25 28 


24 28 


23 n 


' 22 25 


21 24 


20 23 


60 , 


6 


OO 


30 28 


29 27 


28 27 


27 26 


26 26 


25 25 


24 23 


23 23 


22 22 


21 21 


20 20 


6 00 




lO 


30 10 
30 08 


29 10 


28 19 


27 19 


26 18 


25 19 


24 18 


23 17 


22 17 


21 17 


20 16 


10 




SO 


28 09 


27 09 


26 09 


25 00 


24 OQ 


23 09 


22 09 


21 09 


20 10 


SO 




SO 


29 53 


27 55 


2656 


25 57 


24 58 


23 58 


22 59 


22 00 


21 00 


20 01 


SO 




40 


29 36 


28 38 


27 39 


26 41 


25 42 


24 44 


23 45 


22 46 


21 47 


20 49 


19 50 


40 




60 


29 16 


28 19 


27 21 


26 23 


25 25 


24 28 


23 30 


22 31 


21 33 


20 35 


19 37 


60 


7 


OO 


28 m 
28 28 


2758 


27 01 


26 04 


25 07 


2400 
234^ 


23 11 


22 14 


21 17 


20 ao 


19 23 


7 00 




lO 


27 33 


2637 


25 41 


24 45 


22 51 


21 55 


2050 


20 03 


19 06 

18 48 


10 




SO 


28 01 


27 07 


26 II 


25 16 


24 21 


23 25 


22 29 


21 33 


20 38 


19 43 


SO 




SO 


27 31 


26 37 


25 43 


24 48 


23 54 


23 00 


22 05 


21 10 


20 16 


19 21 


18 27 


SO 




40 


26 58 


26 06 


25 12 


24 19 


23 25 


22 32 


21 38 


20 44 


19 51 


1858 


18 05 


40 




60 


26 22 


25 31 


2438 


23 46 


22 53 


22 02 


21 09 


20 17 


19 25 


18 32 


17 40 


60 


8 


OO 


25 45 


24 53 


24 02 


23 II 


22 20 


21 29 


20 37 


19 46 


1856 


18 05 


17 14 
16 46 


8 00 




lO 


25 04 


24 15 


23 24 


22 34 


21 45 


20 5g 
20 18 


20 05 


19 15 
18 41 


18 25 


17 35 


10 




SO 


24 21 


23 32 


22 43 


21 55 


21 07 


10 29 
18 52 


17 53 


17 05 


16 16 


SO 




SO 


23 36 


22 48 


22 01 


21 14 


20 27 


19 39 
1859 


1 18 06 


17 18 


16 32 


1545 


SO 




40 


22 47 


22 02 


21 16 


20 30 


19 44 


18 13 


' 17 28 


1643 


15 57 


15 12 


40 




60 


21 57 


21 13 


20 28 


19 44 


19 00 


18 16 


17 32 


16 48 


16 05 


15 21 


1438 


60 


9 


OO 


21 04 


20 22 


19 39 

18 47 


18 55 


18 13 


17 32 


16 49 


16 06 


15 25 


14 43 


14 01 


9 00 




lO 


20 09 


19 28 
18 32 


18 06 


17 25 


1644 
15 56 


16 05 
15 18 


15 24 


14 44 


14 03 


13 24 


10 




SO 


IQ 12 
18 12 


17 53 


17 14 


16 35 


14 39 


14 01 


13 23 


12 44 


SO 




SO 


17 35 


16 57 


16 20 


15 43 


15 06 


14 29 


13 53 


13 17 


12 40 


12 04 


SO 




40 


17 10 


16 35 


15 59 


15 24 
14 26 


14 49 


14 14 


13 40 


13 05 


12 30 


II 56 


II 22 


40 




60 


16 06 


1533 


15 00 


13 53 


13 20 


12 47 


12 15 


" 43 


II 11 


10 39 


60 


lO 


OO 


15 01 


14 29 


1358 


13 27 


12 56 


12 25 


" 55 


II 24 


10 54 


10 24 


954 


10 00 




lO 


13 52 


13 23 


12 54 


12 25 


II 57 


II 29 


II 00 


10 33 


10 05 


t'i 


009 


10 




SO 


12 42 


12 17 


II 50 


11 23 


1057 


10 31 


10 05 
9 (& 
8 10 


9 39 
845 


t'A 


8 23 


SO 




SO 


II 32 


II 07 


1043 


10 19 


955 
852 


Q 32 

8 31 


7 59 


7 36 


SO 




40 


10 19 


9 57 
845 




li? 


7 49 


728 


7 07 


647 


40 




60 


9 05 


748 


7 30 


7 II 


652 


6 34 


6 16 


5 57 


60 


11 


OO 


7 49 


7 32 


7 16 


6 59 


t^ 


6 27 


6 10 


5 55 


540 


5 23 


508 


11 00 




lO 


6 32 


6 19 


6 05 


5 51 


5 23 


5 10 


* 57 


4 44 


4 31 


4 18 


10 




SO 


5 15 


348 


4 53 


4 42 


4 31 


4 20 


4 09 


358 


348 


3 37 


326 


SO 




SO 


3 57 


3 40 


3 31 


2 16 


3 15 


307 


2 59 


2 51 


2 43 


2 35 


SO 




40 


2 39 


2 33 


2 27 


2 22 


2 II 


2 06 


I 59 


• I 54 


I 49 


I 44 


40 




60 


I 19 


I 17 


I 14 


I II 


I 08 


I 06 


1 03 


I 00 


58 


55 


52 


60 


13 


OO 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


IS 00 



In North bitltnde^ when the star is rising or Bast of the meridian, the tabulated azimuths are reckoned from North to Bast; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from North to West. 

In South laUtude, when the star is rising or Bast of the meridian, the tabulated azimuths are reckoned from South to Bast; and 
when the star is setting or West of the meriman, the tabulated azimuths are reckoned from South to West. 

W^hen the latltade and deellBstloii are of different name, the tables are to be entered with the supplement of the hour angle and the 
supplement of the tabulated azimuth is to be taken for the required true bearing. 
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AZIMUTH OR TRUE BEARING. 



I4ATITUDE 1 


2<'. 
24° 


26° 


DECWNATION- 


-SAMB NAME AS— I^ATITUDB. 




ukTrrwB 12"". 


Hour Am^le* 


26° 


27° 


28° 


29° 


SO° 


Sl° 

t 


S2° 


8S° 


S4° 


S6° 


Hoar Ansle. 


li. 


in* 


/ 


/ 


/ 


/ 


r 


/ 


/ 


/ 


/ 


/ 


/ 


li« nia 





00 


00 


c 00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 




10 


10 51 


958 


9 13 


832 


7 57 


7 25 


658 


633 


6 10 


5 50 


5 31 


5 14 


10 




SO 


20 53 


19 17 


17 54 


16 39 


15 33 


14 35 


13 42 


12 54 


13 10 


II 31 


10 54 


10 30 


20 




SO 


36 58 


2734 
3438 


25 43 


24 04 


22 34 


21 13 


30 00 


1853 


17 51 


16 55 


16 03 


15 15 


so 




40 


32 31 


3036 


28 50 


27 15 


25 46 


24 23 


3309 


31 58 


20 53 


1953 


40 




50 


42 57 


4033 


38 18 


36 13 


34 19 


32 33 


3053 


39 33 


27 56 


26 37 


?5 31 


24 II 


50 


1 


00 


4748 


45 24 


4308 


41 01 


3903 


37 10 


3526 


33 47 


32 14 


3047 


29 25 


3808 


1 00 




10 


51 44 
54 56 


49 23 


47 " 


45 03 


43 03 


41 10 


39 25 
4248 


37 40 


3604 


34 32 


33 06 
36 33 


31 43 
34 56 


10 




20 


52 41 


50 31 


48 37 


46 39 


44 36 


41 05 


39 26 


37 52 


20 




SO 


57 33 


55 24 


53 20 


51 19 


49 24 


47 33 


45 46 
48 19 


4403 
46 37 


42 24 


4049 


39 17 


37 49 


SO 




40 


5942 


57 39 


55 40 


53 45 


51 52 


5005 


45 00 


43 25 


41 53 


40 25 


40 




50 


61 38 


5932 


5738 


55 46 


53 59 


52 14 


5032 


4852 


47 15 


45 42 


44 10 


42 42 


60 


2 


00 


63 56 


61 05 


59 18 


57 31 


55 47 


54 05 


52 26 


50 49 


49 U 


47 42 


46 13 


44 44 


2 00 




10 


64 09 


63 35 


60 41 


58 59 


57 19 


55 40 


54 05 


52 30 


50 57 


49 27 
5058 


4758 


46 31 


10 




so 


65 II 

66 03 


63 31 


61 53 


60 13 


5837 


57 03 


55 29 


53 57 


52 27 


49 31 


48 06 


20 




30 


64 27 


63 53 


61 17 


59 45 


58 13 


56 43 


55 14 


5346 


52 18 


5053 


4930 


SO 




40 


6645 


65 13 


63 42 


63 II 


60 41 


59 13 

60 05 


57 46 


56 19 


54 53 


53 29 


52 05 
5308 


50 43 


40 




60 


67 30 


6551 


64 24 


63 56 


61 30 


58-40 


57 16 


55 52 


54 30 


51 47 


50 


S 


00 
10 


6748 

68 13 


6633 
66 49 


6459 
65 38 


§JI 


63 II 
6245 


6048 
61 35 


^t 


$7 


56 43 

57 27 


r^ 


54 03 
54 51 


52 44 

53 33 


s 00 

10 




20 


68 39 


67 II 


65 51 


64 33 


63 14 


61 55 


6038 


59 20 


5803 


56 47 


55 31 


54 15 


20 




SO 


6843 


67 27 


66 10 


64 53 


63 37 


63 31 


61 05 
61 38 


5950 
60 14 


5835 


57 20 


5606 


54 52 


SO 




40 


6854 


67 3Q 
6748 


66 35 


65 10 


63 - 


63 41 


59 01 


57 48 


56 34 


55 23 


40 1 




50 


6859 


6635 


65 33 


64 10 


62 57 


6i 45 


6034 


59 23 


58 II 


5659 


5548 


50 


4 


00 


69 03 


67 52 


6643 


65 31 


64 30 


63 10 


61 59 


6049 


59 39 


58 28 


57 18 


56 09 


4 00 




10 


69 03 


67 54 


6646 


65 46 


64 27 


63 18 


63 09 


6050 
61 oB 


59 51 

60 00 


^43 


57 33 


56 35 


10 




20 


69 01 
6856 


67 53 


66 46 


6538 


64 30 


63 23 


62 15 


5^53 


57 45 


56 37 


20 




SO 


6749 


^'^ 


6536 


64 30 


63 24 


63 17 
63 ik 


61 II 


60 05 


5858 


57 52 


5646 


SO 




40 


6849 
6838 


67 43 


6533 


64 37 


63 23 


61 13 


60 06 


59 02 


57 56 


56 51 


40 




50 


67 34 


6631 


65 iS 


64 33 


63 18 


63 14 


61 10 


60 05 


59 02 


57 57 


5652 


60 


6 


00 


68 36 


67 23 


66 30 


65 17 


64 14 


63 11 


6308 


61 04 


60 01 


58 57 


57 54 


56 51 


6 00 1 




10 


68 13 


6709 


6606 


65 06 


64 03 


63 01 


61 59 


6056 


59 53 


5851 


5748 


5646 


10 1 




20 


67 55 


6654 
6636 


65 53 


64 52 


63 49 


63 48 


61 47 


6045 


59 43 


5841 


57 39 


5637 


20 




SO 


67 36 


65 35 


64 35 


6334 


62 33 


61 33 


60 31 


5930 


5828 


57 27 


56 27 


80 




40 


67 16 


66 16 


65 16 


64 15 


63 15 


63 15 


61 14 


60 15 


P^ 


58 13 


57 " 


56 12 


40 




50 


6653 


65 53 


64 54 


63 54 


63 54 


61 55 


6055 


59 55 


57 55 


5655 


55 55 


60 


6 


00 


66 38 


65 29 


64 30 


63 31 


6331 


61 33 


6033 


59 33 


5834 


57 35 


5635 


55 35 


6 00 




10 


66 01 


65 03 


64 03 


63 04 


63 06 


61 07 


60 07 


5909 


58 10 


57 12 


56 12 


55 13 


10 




20 


65 31 


64 32 


63 35 


63 36 


61 37 


6038 


5940 


5842 


57 44 


5645 


55 46 


54 47 


20 




SO 


64 59 


64 00 


63 03 


63 04 


61 06 


60 08 


59 09 


58 II 


57 13 


56 15 


55 17 


54 19 
5348 


SO 




40 


rS 


. 63 37 


6339 


61 30 


60 33 


59 34 


58 37 


57 39 


5641 


55 43 
55 <^ 


54 45 


40 




50 


63 50 


61 53 


60 54 


5956 


5859 


58 01 


57 03 


5606 


54 10 


53 13 


60 


7 


00 


6308 


63 10 


61 13 


60 15 


59 17 


58 20 


57 23 


56*25 


55 27 


54 30 


53 33 


5236 


7 00 




10 


63 36 


61 38 


60 30 


59 32 
5847 


58 35 


57 37 


56 40 


5542 


54 46 


53 49 


52 51 


51 55 


10 




20 


61 41 


6n 43 


59 45 


57 50 


5652 


55 55 


5458 


54 01 


53 04 


52 07 


51 " 


20 




SO 


60 53 


59 55 


58 57 


57 59 


57 01 


56 04 


55 07 


54 09 
53 18 


53 13 


52 17 


51 20 


50 24 


SO 




40 


60 00 


59 ^ 


5804 


57 06 


5609 


55 12 


54 14 


52 23 


51 25 


50 29 


n 


40 




50 


5905 


58 06 


5709 


56 II 


55 13 


54 16 


53 20 


52 23 


51 26 


50 30 


49 34 


60 


8 


00 


5804 


5707 


5609 


55 " 


54 14 


53 17 


52 20 


51 23 


50 37 


48 38 


4836 


4740 


8 00 




10 


57 01 


56 03 


55 05 


54 07 


53 10 


52 13 


51 16 


50 »9 


4924 
48 17 


^I^ 


4638 


10 




20 


55 54 


54 55 


53 58 


53 00 


52 03 


51 05 


5°°? 


4Q 12 

48 00 


47 21 


46 36 


4532 


20 




SO 


5441 


53 42 


52 45 


^S 


50 49 


49 52 
4834 


4856 


47 04 


46 10 


45 15 


44 21 


SO ' 




40 


53 23 


52 25 


51 27 


49 32 
4809 


47 39 


4643 


4548 


44 54 


44 00 


43 07 


40 




60 


52 00 


51 OJ 


5003 


49 06 


47 13 


46 17 


45 21 


44 27 


43 33 


42 39 


41 46 


50 


9 


00 


50 31 


4932 


4835 


47 37 


46 40 


45 44 


44 49 


43 54 


4300 


42 07 


41 14 


40 31 


9 00 




10 


48 55 


47 57 


46 5? 


46 03 


45 05 


44 10 


43 15 


43 31 


4f 38 


40 36 


39 43 
3807 


3852 


10 




20 


47 14 


46 15 


45 18 


44 21 


43 25 


42 30 


41 37 


40 43 


39 50 


3859 


37 17 


20 




SO 


45 25 
43 26 


44 26 


43 29 


42 33 


41 37 


40 44 


39 51 


3858 


38 07 


37 16 


36 25 


35 37 


SO 




40 


43 39 


41 32 


40 37 


39 44 


3850 


3758 


37 07 
3506 


36 16 


35 27 


34 39 


33 51 


40 




50 


41 19 


40 33 


39 29 


3834 


3742 


36 50 


35 59 


34 21 


33 33 


32 45 


31 59 


60 


10 


00 


3905 


38 10 


37- 16 


36 23 


3532 


34 42 


33 53 


33 05 


32 18 


31 31 


30 46 


30 03 


10 00 




10 


3641 


35 47 


34 56 


34 05 


33 M 


33 36 


31 39 
39 18 


30 53 


30 08 


29 24 


38 40 


2758 


10 




20 


34 07 


33 15 


32 26 


31 36 


30 49 


3003 


2834 


27 51 


37 10 


36 39 


2549 


20 




SO 


31 23 


30 33 


29 46 


29 00 


28 15 


27 32 


26 49 


36 09 


25 29 


2450 


24 II 


23 34 


SO 




40 


38 37 


2742 


26 58 


26 15 


25 33 


24 52 


24 13 


2336 


22 59 


23 33 


31 47 


31 14 


40 


« 


50 


25 23 


24 4' 


34 01 


23 31 


22 43 


33 07 


21 30 


20 56 


20 33 


19 51 


19 18 


18 48 


60 


11 


00 


33 08 


21 30 


2054 


30 18 


19 45 


19 13 


18 41 


18 10 


17 40 


17 13 


x6 44 


16 18 


11 00 




10 


1844 


18 11 


17 40 


1709 


16 40 


16 13 


15 45 


15 18 


14 54 


14 39 


X4 05 


13 42 


10 




20 


15 " 


14 43 


J4 17 


13 52 


13 28 


13 06 


13 44 


13 33 


13 01 


II 41 


II 33 


II 03 


20 




SO 


II 30 


II 09 


10 49 


10 30 


10 13 


t^ 


9 36 


9 30 


9 05 


850 


834 


8 30 


SO 




40 


7 43 


7 29 


7^S 


703 


6 50 


627 


6 15 


6 05 


5 54 


5 45 


5 34 


40 




&0 


3 53 


3 45 


338 


3 33 


3 26 


3 20 


3 M 


3 09 


3 03 


258 


2 52 


3 48 


60 


12 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


12 00 



In North lailtode, when the star is risins or Kast of the meridian, the tabulated azimuths are reckoned from North to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from North to West 

In South latltade, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from South to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from South to West. 

When the latitude and declination are of different name, the tables are to be entered with the supplement of the hour angle and the 
supplement of the tabulated azimuth is to be taken for the required true bearing. 
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AZIMUTH OR TRUE BEARING. 



I^ATITUOK 12<>. 



DECUNATION— SAME NAME AS—LATITUDE. 



l^ATITUDB l^<>. 



Hour Angle. 36'> S7° I 38° 39^ , 40° < 41° 



li. 

O 



6 



9 



10 



11 



12 



in. 
OO 
lO 
20 
30 
40 
60 

OO 
10 
20 

30 i 

40 

50 

OO 
lO 
20 
30 
40 
50 

OO 
lO 
30 
30 
40 
50 

OO 
lO 
20 
30 
40 
50 

OO 
lO 
ZO 
30 
40 
60 

OO 
10 
30 
30 
40 
60 

OO 
10 
30 
80 
40 
50 

OO 
lO 
20 
30 
40 
50 

OO 
10 
20 
SO 
40 
50 

OO 
lO 
SO 
30 
40 
50 

00 
lO 
20 
30 
40 
50 
OO 



OO 


00 


4 58 


4 43 


9 5° 


9 20 


14 30 


1348 , 


i« 57 


18 04 1 


23 06 


22 04 , 


26 55 


25 46 I 


30 24 


29 11 


33 34 


32 16 


36 25 


35 05 ' 


3« 59 


37 36 


41 15 


39 53 


43 18 


41 55 


45 06 


43 44 



46 42 
48 07 

49 2^ 

50 2h 

5' 27 

52 17 

53 01 

53 39 

54 10 
54 37 



55 35 
55 25 
55 II 
54 55 

54 36 
54 14 
53 49 
53 21 
52 49 
52 16 

51 39 
50 58 
50 15 
49 27 
48 37 
47 43 



46 45 
45 43 
44 37 
4328 

42 13 
40 54 



39 30 
38 02 
36 28 
34 49 
33 04 
31 14 

29 19 
27 17 
25 II 
22 58 
20 41 
18 19 

15 51 

13 19 

10 45 

8 06 

5 26 

2 43 
t 00 



45 20 

46 47 

48 03 

49 10 

50 09 

51 01 

51 47 

52 25 

52 59 

53 27 



16 

38 
00 



o 00 
4 29 

8 54 

13 09 

17 15 
21 06 

24 40 

27 59 
31 01 
33 47 
3^ 16 
3" 32 

40 34 
42 23 

44 00 

45 27 



54 59 


53 50 . 


55 16 


54 09 


55 30 


54 24 


55 39 


54 33 


55 45 


54 40 


5548 


54 44 


55 47 


54 44 


. 55 43 


54 41 



54 33 
54 24 
54 II 
53 5^ 

53 3<> 
53 15 
52 50 
52 23 
51 52 
51 19 

50 41 
50 01 
49 19 
4832 
47 42 
46 48 



45 50 
44 49 
43 43 
42 35 
41 20 
40 02 

38 39 
37 12 
35 39 
M 01 
32 18 
30 30 

28 36 
26 37 
24 33 
22 23 
20 09 

17 49 

15 25 

12 5S 

10 26 

7 52 



52 41 

53 «) 
53 »6 
53 ^7 
53 35 
53 40 

53 41 
53 37 
53 31 
53 22 
53 10 
52 55 

52 37 
52 15 
51 51 
51 24 
50 54 
50 21 

49 45 
49 05 
48 21 

47 36 
46 46 

45 53 

44 56 
43 55 
42 50 
41 41 
40 29 

39 II 

37 49 
36 22 

34 50 

33 14 

31 33 
29 46 

27 55 
25 57 
23 56 
21 48 

19 37 
17 21 

15 01 
12 37 
10 09 
7 40 
5 08 
2 34 
o 00 



o 
o 



4 

8 



00 
16 

29 
12 33 
16 28 
20 10 

23 39 
26 51 

29 49 
32 32 
35 00 
37 14 



39 
41 



15 
04 



42 41 
44 09 



46 45 


45 27 


47.53 


4636 


48 53 


47 37 


49 46 


48 31 


50 32 


49 19 


51 13 


50 01 


51 48 


50 36 


' 52 17 


51 07 



9 

/ 
4 

2 



53 
27 
59 
30 



o 00 



51 32 

51 53 

52 09 

52 21 
52 30 
52 35 

52 36 
52 34 
52 29 
52 21 
52 09 
51 55 

51 37 
51 16 

50 53 
50 26 

49 56 
49 23 

48 47 
48 08 
47 25 
46 40 

45 51 
44 58 

44 oi 
43 01 

41 57 
40 49 

39 3^J 
38 19 

36 59 
35 32 
34 02 
32 2S 

30 47 
29 02 

27 13 
25 18 

23 19 
21 15 

19 06 
16 53 

14 36 
12 17 



i 



o 00 

04 

05 
II 59 

15 45 

19 19 

22 40 

25 47 
28 41 
31 20 

33 46 
3558 

37 58 
39 47 

41 25 

42 52 

44 II 

45 21 

46 23 

47 18 

48 06 

48 49 

49 26 

49 57 

50 23 

50 45 

51 03 
51 16 
51 25 
51 31 

51 33 
51 32 
51 27 
51 19 
51 09 
50 55 

50 37 
50 17 
49 55 
49 28 

48 58 
48 27 

47 51 
47 12 
46 30 

45 43 
44 5^ 
44 03 

43 07 
42 08 

41 04 

39 57 

38 46 

37 30 

36 09 

34 44 
33 16 
31 42 
30 04 
28 21 

26 33 
24 40 
22 43 

20 42 
1836 

16 27 

14 13 
II 57 



9 
7 
4 

2 

o 



37 
14 
51 
26 

00 



o 
3 

7 
II 

15 
18 



00 

53 
43 
27 

03 
30 



21 44 
24 46 



27 
30 



34 
II 



32 34 

34 44 

36 44 

38 31 

40 09 

41 36 

42 56 

44 06 

45 10 

46 03 

46 54 

47 38 

48 15 

48 48 

49 15 
49 37 

49 56 

50 10 
50 20 
50 27 

50 29 

50 29 

50 35 

50 17 
50 07 

49 54 

49 37 
49 18 
48 55 
48 30 
48 00 

47 29 

46 54 
46 16 

45 34 
44 49 
44 01 

43 09 

42 14 
41 14 
40 12 

39 05 

37 54 
3^ 39 

35 20 

33 56 
32 29 

3'J 56 
29 19 I 
27 39 



13 49 
II 37 



9 

7 
4 

2 
o 



21 
03 

43 
22 
00 



43' 



43° 44' 



00 

43 
22 



10 57 
14 25 



o / 
o 00 

3 33 

7 03 

10 08 

1348 



20 51 

23 47 
26 31 

29 04 
31 24 
33 33 



25 54 


25 14 


24 03 


23 26 


22 08 


21 34 


20 10 


19 38 


iS 07 


17 38 


16 00 


15 34 



13 28 

II 18 



9 
6 

4 

2 
o 



04 

51 

34 

17 
00 



I 35 31 
' 37 18 
I 38 55 

40 23 

: 41 43 

I 42 53 

i 43 57 
, 44 53 ' 
I 45 43 

46 27 

47 05 

47 3*^ , 

' 48 o^, I 

I 48 30 
I 48 49 

49 04 
I 49 15 
I 49 22 

49 26 
49 26 
49 23 
49 i<> 
49 07 

48 54 

48 38 

45 19 

47 57 
47 32 
47 03 

46 32 

45 57 
45 19 
44 39 
43 54 
43 06 
42 15 

41 20 
40 22 
39 19 
38 14 
37 04 
35 50 

34 31 

33 09 

31 43 
30 12 

28 37 
26 5S 



19 59 
22 51 

25 30 



27 
30 



59 
17 



32 24 

34 20 

36 06 

37 43 

39 II 

40 29 

41 41 

42 44 

43 42 

44 32 

45 17 

45 5^' 

46 30 

46 ^ 

47 23 
47 42 

47 59 

48 lO 

48 19 

48 23 

48 23 
48 21 
48 14 
48 06 

47 54 

47 38 

47 19 
46 58 

46 33 
46 05 

45 34 

45 00 I 
44 23 
43 42 
42 57 
42 II 
41 20 

40 26 I 

39 29 

38 27 
37 22 
3^ 13 

35 01 I 

33 43 
32 23 

30 57 , 
29 29 

27 55 ! 
2ti IS I 

24 36 
22 50 
21 01 , 

19 07 
17 10 
15 09 I 

13 06 

i« 59 



8 
6 

4 

2 
o 



50 

3Q 

27 

13 
00 



o 

o 

3 
6 



00 
23 

45 



10 01 
13 12 



45° I 46' 



17 43 16 59 i<> 16 



19 
21 



II 
57 



24 32 
26 57 



29 
31 



12 

16 



33 12 

34 56 

36 32 

37 5? 

39 18 

40 30 

41 34 

42 31 

43 22 

44 07 

44 47 

45 22 

45 51 

46 16 

46 37 

46 53 

47 05 
47 14 



45 59 
45 34 
45 07 
44 37 

44 03 
43 26 
42 46 
42 03 
41 16 
40 26 

39 33 
38 3<> 
37 3^ 
36 32 
35 23 
34 12 

32 5^^ 
31 37 
30 13 
28 45 
27 14 
25 38 

23 58 
22 15 
20 27 

18 37 
16 42 
14 44 

12 44 
10 41 

835 
b 29 

4 19 

2 ID 

o 00 



o 00 

3 15 
6 27 

9 36 
12 39 

15 3^ 

18 25 
21 05 

23 3<> 

25 58 
28 09 

30 II 

32 04 

33 48 

35 23 

36 50 

38 oS 

39 19 

40 23 

41 21 

42 13 

42 58 

43 38 

44 14 

44 44 

45 10 
45 30 

45 47 

46 01 
46 10 



43 06 
42 30 



50 
oS 



41 
41 
40 22 

39 33 

38 40 
37 44 
36 44 
35 41 
34 34 
33 23 

32 09 

30 50 

29 28 
28 02 
26 32 
24 58 

23 21 
21 40 

19 55 
18 06 

16 14 

14 20 

12 23 
10 23 



8 
6 

4 

2 

o 



21 

17 

13 

07 
00 



47 19 


46 16 


47 2J 


46 17 


47 19 


46 16 


47 13 


46 II 


47 04 


46 04 


46 54 


45 53 


46 38 


45 38 


46 20 


45 21 



o 00 

3 06 
6 II I 

9 12 I 

12 08 

14 57 

17 41 i 
20 15 ' 

22 43 

24 5^ 

*27 oS 

29 08 I 

30 59 

32 41 

34 15 

35 41 
3<> 59 

38 10 , 

39 14 

40 12 

41 04 

41 50 

42 31 

43 06 

43 37 

44 03 
44 25 
44 42 

44 y> 

45 Ob 

45 12 1 
45 14 
45 14 
45 10 
45 03 
44 52 • 
I 
44 38 
44 20 ' 
44 01 ' 
43 38 . 
43 II 
42 42 

42 10 I 

41 34 
40 55 I 
40 14 

39 28 
38 40 

3748 

36 52 , 
35 54 I 
34 51 I 

33 45 
32 35 ' 

31 22 
30 05 
2845 
27 20 

25 52 
24 20 

22 45 ' 
21 05 

19 23 I 
17 37 I 

15 49 

13 .5b 

12 02 

10 05 
8 oS 
6 07 



4 

2 
o 



05 

03 
00 



25 12 
23 42 

22 09 

20 31 

18 51 
17 08 
15 22 



I 



13 33 


11 


42 1 


9 49 


/ 


53 


5 


5^ 


3 


58 


1 


59 





00 



10 



11 



13 



40 
50 

00 
10 
30 
30 
40 
50 

00 
10 
30 
30 
40 
50 
00 



47° 


Hour Angle. 


/ 


Ii. 


m. 


00 





00 


2 58 




10 


5 55 




30 


8 44 




30 


n 38 




40 


14 21 1 




50 


16 59 ' 


1 


00 


19 28 . 




10 


21 50 1 




30 


24 04 




30 


26 10 




40 


28 06 1 




50 


29 55 


3 


00 


31 3<> ' 




10 


3308 




30 


34 34 




30 


35 51 




40 


37 02 




50 


3806 


3 


00 


39 04 




10 


39 ^ 




30 


40 42 




30 


41 23 




40 


41 59 




50 


42 30 


4 


00 


42 57 




10 


43 20 




30 


43 38 




30 


43 52 




40 


44 02 




50 


44 09 


5 


00 


44 12 




10 


44 12 




30 


44 08 




30 


44 02 




40 


43 51 




50 


43 39 


6 


00 


43 2' 




10 


43 02 




30 


42 40 




30 


42 14 




40 


41 45 




50 


41 13 


7 


00 


40 38 




^10 


40 00 




ao 


39 18 




30 


3^.34 




40 


37 47 




50 


36 55 


8 


00 


36 00 




10 


35 02 




30 


34 01 




30 


32 5^ 




40 


3> 47 




50 


30 35 


» 


00 


29 20 




10 


28 01 




30 
an 



when 



In >orth latltode, when the star is risinfjr or East of the meridian, the tabulated azimuths 
;n the star is setting or West of the meridian, the tabulated azimuths are reckoned from Nort 



are reckoned frora^North to East; and 



North to West. 



South to East; and 



In South latltadf, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from South to West. 

When the latltode and deellnatloii are of different name, the tables are to be entered with the supplement of the liour angle «»nd the 
supplement of the tabulated azimuth is to be taken for the required true bearing. 



55 



AZIMUTH OR TRUE BEARING. 



LATITrOE ISO. 



DECLINATION— SAME NAME AS— I^ATITUDK. 



l«ATITt;DB 13< 



Honr Angle. 



li. 

O 



6 



ni. 
OO 
lO 
30 
30 
40 
50 

OO 
lO 
30 
30 
40 
50 

OO 
lO 

2eo 

30 
40 
60 

OO 
lO 

%o 

30 
40 
50 

OO 
lO 
20 
SO 
40 
60 

OO 
10 
20 
30 
40 
60 

OO 
lO 
20 
30 
40 
50 

OO 
lO 



480 



40° 500 



O 00 


00 





2 51 


2 43 


2 


5 40 


8 04 . 


5 


8 26 


7 


II 09 


10 41 


10 



13 46 

16 17 
18 42 

21 00 
23 10 
25 12 

27 06 

28 53 
30 3» 

32 03 

33 27 

34 44 

35 54 

3658 
37 56 
3»47 

39 35 

40 16 

40 53 



41 
41 
42 



24 

51 
14 



42 33 
42 47 

42 58 

43 06 
43 09 
43 »o 
43 06 
42 59 
42 50 

42 38 

42 21 

43 02 
41 40 
41 16 
40 47 

40 16 
39 4» 





20 


39 04^ 




SO 


3H 23^ 




40 


37 39 




60 


36 53 


8 


00 


36 02 




10 


35 o» 




SO 


34 12 




SO ^ 


33 " 




40 


32 07 




60 


31 01 





00 
10 


29 50 
28 35 




30 


27 18 




?2 


25 57 




40 


24 32 




SO 


23 04 


10 


00 


21 32 




10 


I? 5« 




20 


18 21 




SO 


»6 39 




40 


14 56 




SO 


13 10 


11 


00 


II 22 




10 


9 32 




SO 


7 40 




SO 


5 4b 




40 


3 51 




so 


I 56 


12 


00 

1 


00 



o 
o 

2 

o 

13 «3 

15 3« 
17 57 

20 13 

22 18 

24 17 

26 OS 

27 52 
2<) 29 

30 59 

32 22 

33 39 

34 48 

35 51 
3^ 49 

37 41 

38 28 

39 09 

39 46 

40 18 

40 45 

41 (^ 
41 27 
41 43 

41 55 

43 02 

42 06 I 
42 07 
42 04 

41 5« 
41 50 

41 3« 

41 32 

41 04 
40 42 
40 18 

39 50 

39 19 
3H 45 
38 08 
37 28 

36 46 
36 00 

35 10 
34 18 
33 22 
32 22 

31 19 
30 14 

29 04 
27 51 
26 35 I 

25 15 I 

23 53 ' 
22 36 

2058 ' 
19 25 
17 50 I 

16 12 

14 31 ' 
12 48 



II 02 
9 
7 
5 
3 
I 
o 



26 I 

3^> 

45 

52 

00 



00 

36 
12 

44 



12 40 

15 o« 

17 14 

19 25 

21 28 

23 24 
25 13 

26 55 

28 29 

29 57 

31 19 

32 34 

33 44 

34 A^ 

35 43 
3^ 36 

37 22 
3*^ 03 
3« 41 

39 13 

39 41 

40 04 
40 23 
40 39 
40 51 

40 59 

41 <M 

41 05 

41 03 
40 58 
40 50 

40 38 
40 23 
40 06 

39 44 
39 21 

38 53 

3« 23 
37 49 
37 »4 

36 35 
35 52 
35 07 

34 iS 
33 27 
32 3» 
31 33 

30 3» 
29 27 

28 19 

37 07 

25 53 
24 35 
23 U 
21 50 

20 23 

iS 53 
17 20 

15 45 
14 06 

12 26 

10 43 
8 59 
7 14 
5 26 

3 3« 
I 4W 
o 00 



SI 


° 





/ 





00 


3 


29 


4 


59 


7 


25 


9 49 


12 


10 


14 25 


16 


35 


18 


40 



20 38 

22 32 

24 17 

25 57 

27 29 

28 56 

30 »7 

31 31 

32 39 

33 41 

34 3« 



35 
36 



29 
16 



7 
5 
3 
I 
o 



00 

J7 

31 
46 

00 



^ 



' 36 57 
• 37 35 

I 3806 
' 3«35 

38 

39 

39 34 
' 39 47 

39 55 

40 01 
40 02 
40 01 
39 56 
59 4« 

; 39 37 
39 23 
39 06 

3« 45 
38 22 

37 55 

37 26 
36 53 
36 18 
35 40 
34 5« 
34 13 

33 26 
32 35 
31 41 
30 43 
29 44 

25 40 

27 33 

26 24 

25 10 

23 55 
22 36 

21 13 

19 49 
18 21 
16 30 

15 »7 
13 42 
12 04 

10 25 

8 44 



SSo I 530 



I 



o 

3 
4 
7 
9 
II 



00 

24 

46 

07 
25 
39 



13 49 

15 55 
17 56 

19 5« 
21 40 

23 23 

25 00 

2t> 31 

27 56 

29 15 

30 2S 

31 IS 

32 37 

33 33 

34 24 

35 " 

35 52 

36 30 

37 01 
37 29 

37 54 

3ft 14 
3^ 30 
3« 43 

38 52 

38 5H 

39 00 
3'^ 59 
3^ 55 
3848 

38 37 
3^^ 23 
3807 

37 47 
37 24 
36 59 

36 29 
35 58 
35 23 
34 45 
34 04 
33 21 

32 33 
31 44 
30 51 
2M 55 

28 56 

27 54 

26 49 
25 40 

24 30 
23 1$ 
21 58 

20 38 

19 15 

17 49 

16 21 

14 51 
13 18 

n 43 

10 07 
8 27 

h 48 

5 07 
3 25 

J 43 
o 00 



o 
o 

2 

4 
6 

9 

II 



00 

17 
34 
49 
02 
10 



47 
»3 
35 
57 

40 
o 00 



13 16 

'5 17 

17 14 

19 05 

20 51 

22 31 

24 06 

25 35 

26 57 
28 15 

2C)'26 

30 33 

31 34 

32 30 

33 20 

34 06 

34 47 

35 25 

35 57 

36 25 
3<> 50 

37 10 
37 27 
37 40 

37 50 
37 56 
3758 
37 58 
37 53 
37 47 

37 37 
37 23 

37 07 

36 48 

3f> 26 
36 01 

35 33 

35 02 
34 27 
33 5« 
33 " 
32 28 

31 42 
30 54 
30 02 
2q 07 

28 09 

27 09 

36 04 
24 58 

23 4« 
22 36 

21 30 

30 02 

18 42 
17 18 
15 52 

14 25 

12 54 
II 33 



S40 



o / 

O 00 
2 II 

4 22 
6 32 

8 39 
10 44 

12 44 

14 41 

16 33 
18 21 

20 04 

21 41 

23 »3 

24 39 

26 00 
37 16 

28 27 

29 31 



I 



I 



30 32 

31 27 

32 17 

33 03 

33 43 

34 20 

34 53 

35 21 

35 4t) 

36 06 

36 23 
3<> 37 

36 46 
36 53 
36 5<> 
36 55 
36 52 
36 4b 

36 37 
36 24 
36 08 
35 49 
35 29 
35 03 

34 37 
34 06 
33 33 
32 57 
32 17 
31 36 



30 51 

30 03 I 

29 13 • 

28 19 ' 

37 32 
36 33 

35 31 

24 15 ' 
23 08 

31 57 

20 43 

19 27 

18 08 

16 47 . 
15 24 
13 58 
12 31 
II 01 



30 
57 
24 
49 
13 
37 
00 



SS' 



o 00 
2 06 

4 " 
6 15 

8 18 

10 17 

12 12 

14 05 

15 53 
17 37 
iq 16 

20 51 

22 30 

23 44 

25 03 

2h iS 

27 27 

28 31 

29 30 

30 24 



31 
31 



13 

43 
II 

39 
07 

33 
00 



U 
59 



32 40 

33 »<> 

33 49 

34 17 

34 42 

35 03 
35 20 
35 33 

35 43 
35 50 
35 53 
35 54 
35 51 
35 45 

35 35 
35 24 
35 09 
34 51 
34 30 
34 06 

33 40 
33 09 
32 38 
32 02 

31 24 
30 43 

29 59 
39 12 
28 23 
"7 30 
2*> 35 
25 37 

24 3<> 
23 33 
22 37 
21 18 
20 06 
18 52 

17 3b 
16 17 

14 56 
13 32 
12 07 
10 41 



S60 5T 



00 

01 
00 

59 
57 
50 



II 43 ' 

13 31 

15 15 

16 56 
iS 31 

20 02 

21 29 

32 SI 
34 08 

25 21 

26 28 

27 31 

28 29 

29 23 

30 II 

30 56 

31 37 

32 13 

32 45 

33 14 
33 38 

33 59 
3^ 16 

34 30 

34 40 
34 47 
34 51 
34 51 
34 49 " 
34 44 

34 35 
34 24 
34 09 
33 52 
33 32  
33 09 

32 43 
32 13 
31 43 
31 08 
30 30 
29 51 

29 oS 
28 23 

27 34 
26 42 

25 49 
24 52 

23 53 

22 .51 
21 47 

30 3q 
19 30 

18 iH 

17 03 
15 46 

14 2S 

13 07 
II 45 
10 20 

8 55 
7 2S 



5^ 

30 

00 , 
30 • 
00 I 



o 

I 

3 
5 
/ 
9 



00 

55 
50 
44 
36 
26 



11 13 

12 57 
1438 

16 15 

17 48 
19 15 

30 40 
21 59 



23 
24 



15 
25 



2'> 31 
26 33 



27 

2S 

29 
29 
30 
31 

31 
32 
32 
32 

33 

33 



29 
22 
10 

55 
34 
II 

42 
II 

35 
55 
13 
27 



33 37 
33 45 
33 50 
33 50 
33 48 
33 43 

33 35 
33 24 
33 10 
32 54 
32 34 
32 12 

31 46 
31 18 
30 47 

30 14 

29 37 
28 59 

28 17 
27 32 
26 45 
25 55 
25 03 
24 07 

23 10 
22 09 

31 06 

30 01 

18 53 
17 44 

16 31 

15 i<> 
T4 00 

13 42 
II 22 
10 01 



837 
13 

47 
21 

54 

27 
00 



S8' 



o 
I 

3 
5 
7 
9 



00 

50 
40 

29 

17 
02 



10 45 
12 24 

14 01 

15 34 
17 04 
iS 29 

19 51 

21 08 

22 21 

23 29 

24 34 

25 34 

26 30 

27 22 
2S og 

2S 52 

29 32 

30 07 

30 39 

31 07 
31 32 

31 53 

32 10 
32 24 

32 35 
32 43 
32 47 
32 49 
32 4<> 
32 42 

32 34 
32 24 
10 

54 
35 
13 



32 

31 
31 
31 



8 
6 

5 
4 

3 
I 
O 



30 49 
30 22 

29 52 
29 19 

28 44 
28 05 

27 25 
26 42 

25 56 
25 oS 

24 17 
23 23 

22 26 

21 2S 
20 26 
>9 23 
IS 17 
17 09 

15 59 
14 47 
13 33 
12 17 
II 00 
9 40 



20 
59 
36 

'3 

4S 

24 

00 



S9° Hour An^^le. 






00 


I 


45 


3 


31 


5 


14 


6 


58 


8 


38 


10 


17 


II 


53 


13 


26 


14 54 


16 


21 



17 45 

19 03 

20 17 

21 29 

22 36 

23 3>^ 

24 37 

25 31 

26 22 

27 09 

27 51 

28 30 

29 05 

29 3<> 

30 05 
30 29 

30 50 

31 07 
31 21 

31 32 

31 39 

31 45 

31 46 

31 45 

31 41 

31 33 
31 24 
31 II 
30 55 
30 37 
30 15 

29 52 
2g 26 
28 56 
28 25 
27 50 
27 14 

2b 34 
25 52 
25 07 
24 20 

23 30 
22 38 

21 43 
20 46 

19 46 

18 46 
17 41 
16 36 

15 27 
14 18 
13 06 

II 52 

10 37 

9 21 

8 04 
b 45 



5 
4 
2 
I 
o 



25 
05 
43 

21 

00 



it. 

o 



2 



3 



6 



!• 
00 
10 
20 

SO 
40 
SO 

00 
10 
20 
SO 
40 
SO 

00 
10 
20 
30 
40 
SO 

00 
10 
20 
30 
40 
SO 

00 
10 
20 
SO 
40 
SO 

00 
10 
20 
SO 
40 
SO 

00 
10 
20 
SO 
40 
SO 

00 
10 
20 
SO 
40 
SO 



8 


00 




10 




20 




SO 




40 




SO 


9 


00 




10 




20 




SO 




40 




SO 


10 


00 




10 




20 




SO 




40 




SO 


11 


00 




10 




20 




so 




40 




SO 


12 


00 



S when the star is risiiijf or Kast of the meridian, the tabulated azimuths are reckoned from North to East; and 
:ing or West of the meridian, the tabulated azimuths are reckoned from North to West. 



In North Utltnde, 

when the star is setting 

In Soath latltnde, when the star is risins or East of the meridian, the tabulate<i azimuths are reckoned from South to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from South to West. 

When the Utltnde and d^llnatlon are of different name, the tables are to be entered with the supplement of the hour angle and the 
supplement of the tabulated azimuth is to be taken for the required true l)earing. 
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AZIMUTH OR TRUE BEARING. 



liATITUDE l^o. 




DKCWNATION— SAME NAME AS— LATlTUiiE. 




I^TITUDE 12<'. 


Hour Allele* 


60° 


61° 


e2<' 


63<> 


640 


65° 


66° 


67° 


68O 


e9° 


70° 


Sour Angle* 


li« m« 


/ 


/ 


/ 


/ 


/ 


r 


/ 


/ 


/ 


/ 


/ 


1ft* m* 


O OO 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


lO 


I 41 


I 37 


I 32 


1 27 


I 24 


I 20 


I 16 


I II 


I 07 


I 04 


I 01 


10 


20 


3 21 


3 12 


3 03 


2 55 


2 46 


2 39 


2 30 


2 22 


2 16 


2 08 


2 00 


20 


30 


5 ^^ 


4 47 


4 34 


4 21 


4 09 


356 


3 45 


3 34 


3 22 


3 12 


3 01 


30 


40 


639 


6 22 


6 03 


5 47 


5 30 


5 14 


4 59 


4 44 


4 29 


4 14 

5 16 


4 00 


* 40 


50 


8 15 


7 53 


7 32 


7 12 


6 51 


6 31 


6 12 


5 53 


5 34 


4 59 


50 


1 00 


9 51 


9 24 


858 


834 


8 10 


7 46 


7 23 
834 


7 00 


638 


6 18 


5 57 


1 00 


10 


II 22 


10 52 


10 23 


9 54 


9 27 


859 


8 07 


7 42 


8 17 


6 53 


10 


20 


12 52 


12 17 


" 45 


II 13 


10 42 


10 12 


9 42 


9 13 


844 


7 49 
843 


20 


30 


14 17 


13 40 


13 04 


12 30 


II 56 


11 21 


10 48 


10 16 


9 44 


9 13 


30 


40 


15 41 


15 01 


14 21 


13 43 


13 06 


12 29 


II 53 


II 18 


10 43 


10 09 


9 36 


40 


60 


17 00 

1 


16 16 


15 35 


14 54 


14 14 


13 35 


12 56 


12 17 


II 40 


II 03 


10 27 


50 


3 00 


f 

18 17 


17 31 


16 46 


16 02 


15 19 


14 37 


13 56 


13 15 


12 35 


II 55 


II 17 


2 00 


10 


19 20 

20 38 


18 41 


17 54 


17 08 

18 09 

19 08 


16 22 


15 37 


i|^ 


14 10 


13 27 


12 46 


12 04 


10 


20 


19 47 


18 58 


17 22 


16 34 


15 03 


14 iS 


13 33 


12 50 


20 


30 


21 43 


20 50 


IQ 59 


18 19 


17 29 

18 21 


16 41 


15 53 


15 06 


14 19 


13 34 


30 


40 


22 44 


21 30 


20 56 


20 03 


19 12 


17 31 


16 41 


15 52 


15 04 


14 16 


40 


50 


2340 


22 45 


21 50 


20 56 


20 02 


19 10 


18 18 


17 26 


16 35 


1545 


1455 


50 


3 . 00 


24 34 


23 37 


22 40 


21 45 


20 50 


1956 


19 02 


18 08 


17 16 


16 24 


1533 


3 00 


10 


25 23 

26 09 


24 25 


23 28 


22 31 


21 35 


20 39 


19 44 


18 49 


1755 
18 31 


17 01 


16 09 


10 


SO 


25 10 


24 II 


23 13 


22 15 


21 19 


20 22 


19 27 


17 36 


16 42 


20 


30 


26 51 


^551 


24 51 


23 52 


22 54 


21 56 


20 58 


20 01 


19 05 


18 09 


17 13 


30 


40 


27 29 

28 03 


26 28 


25 28 


24 28 


23 29 


22 30 


21 32 


20 33 


19 35 


18 3? 


17 41 


40 


50 


27 02 


26 01 


25 01 


24 00 


23 01 


22 01 


21 02 


20 03 


19 06 


18 08 


50 


4 00 

■4 ^^ 


2834 


2732 
28 00 

28 23 


26 31 


25 30 


24 30 


23 28 


22 29 


21 29 


20 30 


19 31 


18 32 


4 00 


10 
20 


29 02 

29 27 


26 58 

27 21 


2557 
26 20 


24 55 

25 18 


23 54 

24 16 


22 54 

23 15 


21 53 

22 15 


20 53 

21 14 


19 53 

20 13 


18 53 

19 14 


10 
20 


30 


29 47 


2844 


27 41 


26 40 


2538 


24 36 


23 34 


22 33 


21 32 


20 31 


19 31 


30 


40 


30 04 


29 01 


27 59 

28 13 


2656 


20 09 


24 53 


23 51 


22 49 


21 47 


20 47 


19 46 


40 


50 


30 19 


89 16 


27 11 


25 07 


24 04 


23 03 


22 01 


20 59 


1958 


50 


5 00 


30 29 


29 27 


28 25 


27 22 


26 21 


25 18 


24 16 


23 14 


22 II 


21 10 


20 09 


5 00 


10 


30 37 


29 35 


28 33 


27 31 


26 28 


25 27 


24 24 


23 23 


22 20 


21 19 


20 17 


10 


20 


30 42 


29 40 


28 3S 


27 37 


^ 34 


25 32 


24 30 


23 28 


22 27 


l\^ 


20 23 


20 


30 


3045 


29 42 


28 41 


27 39 


2638 


25 35 


24 33 


23 32 


22 29 


20 27 


30 


40 


3043 


29 42 


28 41 


27 39 


2638 


25 36 


24 34 


23 32 


22 31 


21 30 


20 28 


40 


50 


3040 


29 39 


28 38 


27 36 


2635 


25 34 


24 32 


23 31 


22 30 


21 29 


20 27 


50 


6 00 


30 33 


29 33 


28 32 


27 31 


26 31 


25 30 


24 29 


23 27 


22 26 


21 25 


20 25 


6 00 


10 


30 23 


29 23 


28 23 


27 23 


26 23 


25 23 


24 22 


23 22 


22 20 


21 20 


20 20 


10 


20 


30 12 


29 12 

2858 


28 12 


27 13 


26 13 


25 13 


24 13 


23 13 


22 13 


21 13 


20 13 


20 


30 


29 57 


2758 


26 59 


26 01 


25 01 


24 02 


23 03 


22 03 


21 03 


20 04 


30 


40 


29 39 


28 41 


27 42 


2644 


2546 


24 47 


2348 


22 49 


21 50 


20 52 


19 52 


40 


50 


29 19 


28 21 


27 23 


26 26 


25 28 


24 30 


23 32 


22 34 


21 36 


20 38 


19 40 


50 


7 00 


2855 


2758 


27 02 


26 05 


25 08 


24 II 


23 13 


22 16 


21 19 


20 22 


 V^ 


7 00 


10 


28 30 


27 34 


2638 


2543 


24 46 


23 50 


22 53 


21 57 


21 00 


20 04 


10 


20 


28 02 


27 07 


26 II 


25 16 


24 21 


23 25 


22 30 


21 35 


20 40 


19 44 


i'i 


20 


30 


27 31 


26 37 


25 43 


2448 


23 55 


23 00 


22 06 


21 II 


20 17 


19 22 

1858 


30 


40 


2658 


26 04 


25 II 


24 18 


23 25 


22 31 


21 38 


20 45 


19 51 


18 06 


40 


60 


26 22 


2529 


24 37 


23 45 


22 54 


22 01 


21 09 


20 17 


19 25 


1833 


17 41 


50 


8 00 


25 43 


24 52 


24 01 


23 10 


22 20 


21 29 


2038 


1947 


1856 


1805 


17 14 


8 00 


10 


25 02 


24 12 


23 23 


22 33 


21 44 


20 54 


20 04 


19 14 


18 25 


17 36 


1646 


10 


20 


24 19 


23 30 


22 42 


21 54 


21 05 


20 17 
1938 
1858 


10 29 


18 41 


17 52 


17 04 


16 17 


20 


30 


23 33 


22 46 


21 58 


21 12 


20 25 


18 51 


18 04 


17 18 


16 31 


15 45 


30 


40 


22 44 


21 58 


21 13 


20 28 


10 42 

1858 


18 12 


17 26 


16 41 


15 56 


15 II 


40 


60 


21 53 


21 10 


20 25 


1942 


18 14 


17 30 


16 47 


16 04 


15 20 


14 37 


60 


9 00 


21 00 


20 17 


19 35 


18 53 


18 II 


17 29 


1647 


16 06 


15 24 


14 42 


14 01 


9 00 


10 


^^ 


10 24 
18 29 


1843 


18 03 


17 26 


1643 


16 02 


15 22 


14 42 


14 02 


13 22 


10 


20 


17 50 


17 12 


16 32 


15 54 


15 16 


1438 


14 00 


13 22 


12 43 


20 


30 


18 08 


17 30 


16 54 


16 17 


15 40 


15 04 


14 27 


13 51 


13 15 


12 38 


12 03 


30 


40 


17 06 


16 31 


1556 


15 21 


14 46 


14 12 


13 37 


13 03 


12 29 


11 54 


II 21 


40 


50 


16 02 


15 29 


14 56 


14 23 


13 50 


13 18 


12 45 


12 13 


II 41 


II 10 


10 38 


50 


10 00 


14 57 
13 48 


14 25 


13 55 


13 24 


12 53 


12 23 


II 53 


II 22 


10 52 


10 23 


9 54 


10 00 


10 


13 19 


12 51 


12 23 


II 55 


II 26 


10 58 


10 30 


10 02 


9 35 

847 


Q 08 
8 22 


10 


20 


12 30 

II 28 


12 13 


II 46 


II 20 


10 54 


10 29 


10 03 


938 


9 12 


20 


30 


II 03 


10 40 


10 16 


9 53 


9 30 
8 30 


9 06 

8 08 


7 48 


8 20 


7 57 


7 34 


SO 


40 


10 15 


954 


932 


9 11 


8 50 


7 27 


706 


646 


40 


50 


9 02 


8 43 


8 24 


8 05 


7 46 


7 28 


7 10 


651 


6 33 


6 15 


5 57 


50 


11 00 


7 47 


7 30 


7 14 


658 


6 42 


625 


6 10 


5 54 


538 


5 23 


5 07 


11 00 


10 


631 


6 17 


6 03 


5 49 


536 


5 23 


4 08 


456 


4 43 


4 30 


4 17 


10 


20 


5 H 


5 02 


4 51 


4 41 


4 30 


4 19 


3 57 


3 47 


336 


3 26 


20 


30 


3 56 


3 47 


3 39 


3 31 


3 23 


3 15 


306 


258 


2 51 


243 


2 35 


30 


40 


238 


2 32 


2 27 


2 21 


2 16 


2 10 


2 04 


I 59 


I 54 


I 49 


I 44 


40 


50 


I 19 


I 16 


I 13 


I 10 


I 08 


I 05 


I 02 


I 00 


57 


054 


52 


50 


12 00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


12 00 



In North Ifttltvde, when the star is rising or Eas of the meridian, the tabulated azimuths are rr-ckoned from North to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from North to West. 

In Sooth latitude, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from South to Bast; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from South to West. 

When the latitude and declination are of different name, the tables are to be entered vrith the supplement of the hour angle and the 
supplement of the tabulated azimuth is to be taken for the required true bearing. 
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AZIMUTH OR TRUE BEARING. 



f^ATITVDE 130. 



DHCUNATION— SAME NAME AS— I^ATITUDE. 



LATITVOE 130. 



Hoar Ausl€. 



Ii. 

O 



3 



6 



9 



10 



11 



12 



00 
10 
20 
30 
40 
50 

00 
10 
SO 
SO 
40 
SO 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
60 

00 
10 
20 
30 
40 
60 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
60 

00 
10 
20 
30 
40 
60 

00 
10 
20 
30 
40 
SO 

00 
10 
20 
30 
40 
SO 

00 
10 
20 
30 
40 
SO 

00 
10 
20 
30 
40 
SO 
00 



240 



o 00 
II 47 
22 34 
31 46 
39 »7 
45 18 



?? 



67 

% 



I 
68 
68 
68 



2SO 



! 



5005 
53 54 

36 ; 
I 27 I 
63 05  



64 37 

65 34 
30 

67 14 

6752 
33 



68 46 

69 05 
69 19 

69 36 
69 39 

6938 
6936 
69 30 
69 33 
69 13 
69 00 



4§ 
38 

10 



67 49 

67 25 
67 00 



66 


33 


66 


03 


?5 


32 


^ 


57 


64 


21 


63 


42 


63 


00 


62 


16 


61 


38 


60 


38 


50 


44 


58 


46 


5746 




40 


5530 


54 


16 


52 57 


51 32 


50 


01 


4? 


24 


46 


41 


44 5Q 


42 51 


4045 


^ 


30 


36 


05 


33 32 


3049 
27 56 


24 53 


31 


40 


18 


30 


14 50 


II 


14 


7 33 


3 47 





00 



o 00 
10 45 
20 44 
39 36 

36 44 
42 41 

47 31 
51 26 
54 37 
57 12 

31 
>I 06 



?? 



2«o 



62 34 

63 47 

64 47 
6538 

66 18 

6653 

67 30 
67 43 

67 59 

68 13 

68 31 
68 36 

68 38 
68 37 

68 32 

68 16 
68 07 
6756 

67 43 
67 36 

^4^ 
6635 
6601 

65 34 
65 05 
64 34 
64 00 

63 23 
6245 

62 03 
61 18 
60 33 

5941 
5846 
57 50 

5648 
55 43 
54 32 
53 19 
51 59 
5034 

4904 
4728 

45 44 
43 53 
41 55 
39 50 

37 36 
35 14 
32 43 

30 01 
37 II 

24 13 

31 04 

1748 
14 25 

10 54 
7 19 
3 41 
o 00 



o 
9 



00 

53 



19 09 

27 31 

34 23 
40 15 

45 05 
49 04 
52 21 
55 03 
57 17 

59 09 

60 43 
62 00 
6306 
64 01 

64 46 

65 23 



% 



31 
29 



53 
16 



26 28 
23 33 

20 30 
17 18 
14 00 

1035 
706 

3 34 
o 00 



270 



55 
, ^9 
6639 
6655 
67 05 
67 12 

67 16 

67 17 

67 14 

67 10 

67 03 

66 52 

00 00 

6547 
65 25 
65 01 

63 35 
63 01 
62 36 

61 47 

61 05 
60 30 

59 34 
58 43 
57 49 
56 52 

55 50 
54 45 
53 35 
52 21 

51 02 
49 36 

48 06 
46 30 
44 48 
42 58 
41 01 

3857 

36 44 
34 23 



00 
07 



;? 



55 

49 
13 36 



10 

6 

3 
o 



17 44 
25 30 
32 16 
38 01 

42 50 
46 51 
50 " 
5259 • 
55 18 

57 15 

58 53 ' 

60 17 I 

61 26 I 

62 25 

63 14 ' 

63 55 

64 30 
6458 

65 19 
65 37 

65 51 

66 00 

6605 
66 07 \ 
66 07 
66 03 ' 
6556 , 

6547 ; 
65 35 

65 32  

64 46 
64 25 
64 03 

63 36 

63 07 
63 37 
62 04 
61 37 
60 49 

60 06 
59 24 
58 37 
57 46 
56 52 
55 55 

54 53. 
53 48 
5238 
51 23 

50 04 
48 40 

47 10 
45 34 
43 52 
42 03 
40 07 
38 04 

35 53 
33 34 
31 06 
28 31 

25 47 
22 55 



17 
54 
27 
00 



280 



o 00 

8 28 

16 31 

23 51 
30 21 

35 57 

40 42 

44 44 

48 07 
5058 

53 22 
55 24 

57 07 

58 34 
5948 

60 51 
61 
62 

63 05 

63 36 

64 01 
64 30 
6436 
64 47 

64 55 
6458 
6459 
64 56 
64 52 

64 43 

64 33 
64 30 
64 04 

63 45 
63 25 
63 03 

63 37 
63 09 
6i 38 

61 06 
60 30 

59 52 

Vi *' 

58 27 

57 40 
5649 
55 56 

54 58 

53 57 
52 52 
51 42 
50 28 

49 09 
47 45 

46 15 
44 39 
42 58 

41 09 

39 14 

37 13 

35 03 
32 46 
30 31 

2748 

25 07 
22 19 

19 24 
16 33 

13 13 
10 00 



I 



6 

3 
o 



290 



42 
33 
00 



o 

7 



00 
53 



15 25 
22 22 
28 36 
34 02 

3843 
43 44 

46 08 

49 02 
51 30 

53 35 

55 23 

56 54 

58 12 

59 17 

60 14 

61 01 

61 41 
63 14 
63 41 
63 04 

63 31 

63 34 

63 43 
63 49 
63 51 
63 50 
63 46 

63 39 

63 29 
63 17 
63 03 

62 45 
62 25 
62 03 

61 38 
61 10 
60 40 
60 08 
59 32 
58 55 

58 13 

57 30 
56 42 
55 53 

54 5H 
54 02 

53 00 
51 55 

50 46 
49 32 
48 13 
46 49 

45 20 
43 45 
42 
40 
38 23 

36 23 



1 



34 14 
31 59 
29 36 
27 06 

24 29 
21 44 

18 53 
15 54 
12 51 

9 42 



6 
3 



31 
16 



o 00 



300 



O 00 

7 21 
14 26 
21 02 
27 00 
32 16 

36 51 
40 50 

44 15 
47 10 
49 41 
51 49 

5340 

5D 36 
57 45 
5844 
59 35 



60 17 

6053 

61 23 

61 48 

62 07 

62 31 



62 33 
62 39 

62 43 

63 44 
63 40 

62 34 

63 36 

62 14 

63 01 
61 44 
61 24 
61 03 

6038 
60 II 
59 42 

59 JO 
5834 
57 57 

57 16 
56 32 
55 46 
54 55 
54 02 
53 05 

52 04 
5059 
49 49 
4836 

47 18 
45 54 . 

44 25 1 
42 51 ' 
41 10 , 

39 24 
37 31 
35 32 

33 26 
31 12 
28 52 
26 24 

23 51 
21 09 

18 21 
15 28 
12 29 
9 26 
6 19 
3 10 
o 00 



310 



O 00 

654 

13 34 
19 49 

25 31 
30 36 

35 06 

39 

42 

45 25 

47 56 

50 07 

52 00 

53 37 

55 02 

56 14 

57 16 

58 10 

58 54 

59 32 

60 05 
60 31 

60 53 

61 09 

61 32 
61 30 

61 35 
61 37 
<5i 35 
61 30 

61 22 
61 12 
60 59 

60 43 
60 24 
60 03 

59 39 
59 13 
58 44 
58 12 
57 37 
56 59 

56 19 
55 36 

54 49 
53 59 
53 06 
52 09 

51 08 
SO 04 
4854 
47 40 

46 23 
44 59 

43 31 
41 58 
40 18 

38 33 



36 41 

34 43 


32 39 
30 27 
38 09 

2545 
23 14 
20 36 


»7 52 
15 03 
13 08 



9 10 
6 09 

3 05 
o 00 



320 



o 00 
6 39 

13 46 
18 43 

34 10 

2905 

33 28 
37 20 

40 42 

43 39 

46 13 
48 27 

50 23 

52 03 

53 30 

54 45 

55 49 

50 44 

57 32 

58 13 
5847 

59 15 
59 39 

59 57 

60 II 
60 21 
60 27 
60 30 
60 29 
60 25 

60 19 
60 09 

59 57 
5942 
59 24 
59 03 

5840 
58 14 
57 45 
57 U 

56 39 
56 02 

55 23 
54 39 
53 53 
53 04 
52 10 

51 14 

50 >3 
4908 

47 59 
4646 
45 28 

44 06 

42 38 

41 06 

39 27 
37 43 

35 53 
33 56 



31 54 
29 44 
27 29 
25 o' 
22 3; 
20 03 



17 24 
14 39 



II 
8 

5 
3 
o 



49 



00 
00 



330 



00 
06 



12 03 
17 40 
22 54 
27 39 

31 55 

35 43 
39 04 
42 00 

44 34 
46 49 



48 47 

50 29 

51 58 

53 16 

54 23 

55 21 

56 n 

56 54 

57 29 

58 00 

58 25 
5844 

5900 

59 " 
59 19 
59 23 
59 24 
59 21 



340 



59 



J?i 



58 55 
5841 
58 23 
5803 

57 41 
57 15 
56 47 
56 16 
55 42 
55 06 

54 26 
53 42 
52 57 
52 07 
51 M 
50 18 



Jl 



17 
13 
47 04 
45 52 
44 35 
43 13 

41 46 
40 14 
3836 
36 53 
35 04 
33 09 

31 09 
39 01 
a6 48 
24 29 
22 04 

19 33 

1656 

M 15 

II 29 

8 40 

5 49 
2 55 
o 00 



3SO 



o 00 

5 45 
II 23 
16 44 
21 44 
26 19 

30 28 
34 12 
37 30 
40 25 
43 00 
45 15 

47 15 
4859 

50 30 

51 49 

52 58 ! 
5358 

54 50 

55 35 
50 13 

56 44 

57 12 
57 32 

57 49 
5803 

58 12 
58 16 
58 18 
58 17 

58 12 
5804 

57 54 
57 39 
57 23 
57 03 

56 42 
56 16 
55 

55 

54 
54 



11 
3 



53 
52 
52 00 



/MS, ' 



51 
50 



II 

18 



49 22 

48 22 

47 19 
46 II 

44 58 

43 41 
42 20 

40 54 
39 23 
37 47 
36 04 

34 17 
32 23 

30 25 

28 19 
26 09 

23 52 
21 30 
19 02 



o * 
o 00 

5 27 
10 46 

15 52 
20 39 

25 04 

39 06 

32 44 

35 59 

3853 

41 28 

43 44 

45 44 

47 29 

49 02 

50 24 

51 34 

52 36 

53 30 

54 16 

54 56 

55 30 
5558 

56 20 

56 40 

56 53 

57 04 
57 09 
57 12. 
57 12 

5708 
57 01 
56 51 
5638 
56 22 
56 03 

5542 
55 18 
54 50 
54 20 
53 47 
53 " 

52 32 
51 49 
51 04 
50 15 
49 23 

48 27 

47 27 

46 34 

45 17 

44 05 

42 49 
41 28 

40 02 
3832 

36 57 
35 »6 

33 30 
3J 38 

2941 
27 38 
25 30 
23 16 
20 56 
18 33 



16 29 


16 02 


13 52 


13 29 


II II 


10 52 


8 26 


8 I2 


5 39 


530 


2 50 


2 45 


00 


00 



Hour Ancle« 



1ft. 
O 



2 



3 



6 



9 



10 



11 



12 



00 
10 
20 
30 
40 
SO 

00 
10 
20 
30 
40 
SO 

00 
10 
20 
30 
40 
SO 

00 
10 
20 
30 
40 
SO 

00 
10 
20 
30 
40 
SO 

00 
10 
20 
30 
40 
SO 

00 
10 
20 
30 
40 
SO 

00 
10 
20 
30 
40 
SO 

00 
10 
20 
30 
40 
SO 

00 
10 
20 
80 
40 
SO 

00 
10 
20 
30 
40 
SO 

00 
10 
20 
30 
40 
SO 
00 



In North Imtltade, when the star is risinsr or East of the meridian, the tabulated azimuths are reckoned from North to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from North to West 

In Soath latitude, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from South to Bast; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from South to West. 

When the latltode and decllaatlon are of different name, the tables are to be entered with the supplement of the hour angle and the 
supplement of the tabulated azimuth is to be taken for the required true bearing. 
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AZIMUTH OR TRUE BEARING. 



LATITCDB l»o. 



DKCUNATION-SAME NAME AS— LATITUDE. 



i^tituhe ISO. 



Hour Ancle. 


li. 


lU. 


O 


OO 




lO 




20 




30 




40 




60 



9 



10 



11 



13 



00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 
00 



30^ 



O ' 

o 00 

5 oy 

10 12 

15 04 
19 39 
23 54 

27 49 
31 21 
34 33 

37 25 

39 5« 
42 14 

44 16 

46 02 

47 2^ 

48 59 

50 12 

51 15 

52 11 

52 59 

53 40 ' 

54 16 ' 

54 45 ' 

55 10 

55 2g 
55 45 

55 5t> 

56 04 

56 07 
56 08 

56 95 
55 58 
55 49 
55 36 
55 21 
55 03 

54 42 
54 IS 
53 52 j 
53 22 I 
52 49 I 
52 14 ! 



51 35 
50 52 
5008 
49 20 
4« 27 
47 33 

46 33 
45 30 
44 25 
43 12 
41 57 
40 37 

39 12 

37 43 
36 08 

34 29 

32 44 

30 55 

28 59 
26 5« 
24 52 
22 41 
20 24 
IH 03 

15 3S 
13 oS 
10 35 
7 5') 
5 20 
2 41 
o 00 



37« 



o 00 

4 54 

9 42 

14 20 

«« 43 
22 48 

26 36 
30 04 
33 12 
36 01 

3« 33 
40 49 

42 50 
44 37 



4b 
47 



12 
36 



4S 51 

49 56 

50 52 

51 42 

52 25 

53 01 
53 32 

53 59 

54 20 
54 37 
54 49 

54 57 

55 02 
55 03 

55 01 
54 56 
54 46 
54 35 
54 21 
54 03 

53 43 
53 20 
52 54 
52 24 

51 52 
51 16 

50 3« 
49 56 

49 " 

48 24 

47 33 
4^ 37 

45 3H 
44 37 
43 30 
42 20 

41 05 
39 45 

38 22 
36 53 
35 21 
33 43 

31 59 
30 10 

2« 18 
2b 19 

24 15 
22 06 

»9 53 
17 3t> 

15 13 
12 4S 

ID 18 



7 4f> 


5 >2 


2 36 


00 



38° 



o ' 

o 00 

4 39 

9 13 

13 3>> 

17 50 

21 47 



7 I 



25 27 

2.S 49 

31 53 
34 40 

37 10 

39 26 

41 27 

43 14 

44 50 

46 15 

47 30 

45 37 

49 35 

50 26 

51 10 

51 4*< 

52 20 

52 4« 

53 10 
53 27 
53 42 
53 51 
53 57 
53 5« 

53 57 
53 53 
53 45 
53 33 
53 20 
53 03 

52 43 
52 20 

51 54 
51 26 

50 54 

50 19 

49 41 

49 o» 

48 16 

47 2y 

46 3H 
45 43 

44 45 
43 43 

42 37 
41 27 

40 13 

38 55 

37 32 
36 04 

34 33 

32 56 
31 »5 
29 28 

27 36 
25 40 
23 39 
21 33 
19 23 
17 oS 

14 49 
12 27 
10 01 

7 33 
5 03 
2 32 
o 00 



3»o 



o / 

o 00 

4 25 

8 46 

12 59 

17 01 

20 49 

24 22 

27 37 
30 3« 
33 22 
35 50 
3^ 04 



4S IS 
49 10 

49 5t> 

50 35 

51 oS 

51 37 

52 01 

52 19 
52 33 
52 44 



52 19 
52 03 

51 43 
51 22 

50 56 

50 28 

49 5<> 
49 23 

48 45 
48 04 
47 21 
46 34 
45 43 
44 49 

43 51 
42 50 

41 45 
40 36 

39 23 
3805 

36 43 
35 if> 
33 47 
32 II 

30 30 
28 46 

26 57 
25 02 

23 03 
21 00 

18 52 

16 41 

14 26 
12 o 



9 
7 
4 

2 
o 



44 
21 

55 
28 

00 



400 



o ' 
o 00 

4 13 

8 21 

12 23 

It 15 

19 53 

23 20 
26 29 
29 25 
32 07 

34 33 
36 46 



40 05 


3845 


41 53 . 


40 33 


43 2*> 


42 10 


44 55 


43 37 


46 II 


44 53 


47 19 


46 02 



47 02 

47 55 

48 42 

49 22 

49 57 

50 26 

50 51 

51 10 
51 26 

51 37 



I 



52 51 


51 


45 


52 54 


51 


49 


52 53 


51 


50 


52 50 


51 


47 


52 42 


51 


41 


52 32 


51 


31 



51 19 
51 02 I 

50 44 I 
50 22 

49 57 
49 30 , 
4859 
48 25 

4748 ; 

47 OS , 
46 25 , 

45 38 I 

44 48 : 

43 54 

42 57 
41 56 
40 52 
39 44 

38 32 
37 15 

35 54 
34 29 
33 00 
31 26 
20 48 
28 04 



26 17 
24 25 
22 28 
20 28 
18 23 
16 15 

14 02 
II 47 
9 30 
7 09 
4 47 
2 23 
o 00 



41° , 42« 



o 00 
4 01 

758 
II 49 

15 31 
19 02 

22 21 

25 26 

28 17 
30 55 
33 19 

35 29 

37 28 

39 16 

40 53 

42 20 

43 37 

44 45 

45 47 

46 41 

47 29 

48 10 

45 46 

49 »6 

49 42 

50 03 
50 19 
50 31 
50 40 

50 45 

50 46 

50 44 

5038 

50 30 
50 18 

50 02 

49 44 
49 23 
48 59 
48 31 
48 02 
47 28 

46 52 
46 II 
45 29 
44 43 
43 53 
43 01 

42 04 

41 05 
40 00 

38 53 
37 41 

36 26 

35 06 
33 42 
32 14 
30 42 

29 05 
27 24 

25 38 

23 49 
21 54 
19 5^' 
«7 55 
15 49 



9 
6 

4 
2 
o 



o 00 

3 49 

7 35 

II 17 

14 50 
18 13 

21 24 
24 24 
27 II 

29 45 
32 07 

34 16 

36 14 

38 00 

39 37 

41 03 

42 21 

43 31 

44 33 

45 28 

46 17 

46 59 

47 35 

48 06 

48 33 

48 54 

49 12 
49 25 
49 34 
49 39 

49 42 
49 40 
49 35 
49 27 
49 »^ 
49 02 

48 44 
48 24 
48 00 
47 34 
47 03 
4«> 31 

45 55 
/45 15 
44 33 
43 4« 
42 59 
42 07 



41 
40 



II 
12 



26 44 

25 00 
23 12 
21 21 

19 25 
17 2b 

15 24 



39 


08 


38 


01 


36 


51 


35 37 


34 


18 


32 


55 


3J 


29 


29 57 


28 


23 



40 


13 18 , 


29 


II 10 


14 


8 5^^ 


57 


6 45 


39 


4 31 


20 


2 16 


00 


00 



43' 



o / 
o 00 I 

3 39 . 

7 15 . 
10 47 I 
14 II I 

17 26 I 

20 31 

23 25 

26 07 

28 38 
30 57 

33 04 

35 01 

36 4t> 

38 22 

39 4<i 

41 07 

42 17 

43 20 

44 16 

45 05 

45 47 

46 25 
4f> 57 

47 25 

47 47 

48 05 

48 19 
48 29 

48 35 

48 38 

48 37 

4833 
48 26 

48 15 
48 01 

47 45 
47 24 
47 02 
4<> 35 
4b ob 

45 34 

44 58 
44 19 
43 39 
42 53 
42 04 
41 13 

40 18 
39 20 
38 17 

37 " 
36 02 

34 48 

33 31 
32 10 

30 45 

29 15 

27 41 
26 04 

24 22 

22 37 
20 48 

18 55 
liy 5^ 
M 54 

12 5b 
10 .S2 

8 44 
635 

4 24 

2 12 

o 00 



44c 



o 00 

3 29 

b 56 

10 18 I 

»3 34 I 
16 42 

19 40 

22 29 

25 07 

27 33 i 

29 50 ' 

31 54 

33 49 
35 34 

37 10 

38 3b 

39 54 

41 04 

42 OS 

43 03 

43 54 

44 37 

45 lb 

45 48 

46 16 

46 34 
4t> 58 

47 13 
47 24 
47 31 

.47 35 
47 34 
47 31 
47 25 
47 14 
47 01 

46 44 
46 25 
46 03 

45 37 
45 oS 
44 37 

44 02 
43 24 
42 43 
41 58 
41 10 

40 20 

39 26 
38 28 
37 2b 
3b 21 

35 13 

34 00 

32 43 
3» 23 

30 OO 

28 32 
27 00 
25 25 

23 45 
22 03 

20 lb 
18 25 
lb 32 
14 35 

12 35 

10 34 
8 30 
6 23 



lb 
08 



o 00 




32 40 

34 24 

35 59 

37 25 
3843 

39 53 

40 56 

41 43 

42 43 

43 27 

44 ob 

44 40 

45 08 

45 32 
4552 

46 07 
46 19 
46 26 

46 30 
46 32 
46 29 

46 22 
46 12 
46 01 

45 44 
45 » 
45 03 
44 39 
44 10 
43 39 

43 05 
42 27 

41 47 
40 04 
40 17 
39 2b 

38 32 
37 35 

36 35 
35 31 
34 23 

33 12 

31 57 
30 39 
29 lb 

27 50 
2b 20 
24 4b 

23 09 
21 28 
19 44 

17 56 
lb 05 
14 II 

12 15 

10 lb 
8 15 
6 13 
4 10 

2 05 
o 00 



470 



31 34 

33 15 

34 49 

36 15 

37 33 

38 42 

39 45  

40 43 

41 33 

42 18 ' 

42 57 

43 32 

44 00 ! 

44 25 ; 

44 46 

45 02 
45 14 
45 22 

45 27 
45 29 
45 2b 
45 21 
45 12 
45 00 



42 10 
41 32 
40 52 
40 09 
3^ 23 
34 



'^ 



37 41 
36 45 
35 45 
34 42 
33 35 
32 25 

31 II 

29 54 
28 34 
27 09 
25 41 
24 09 

22 33 

20 55 
19 13 
17 28 

15 39 
13 49 



II 

9 

8 
6 

4 

2 

o 



55 
59 
02 
02 

03 
01 

00 



o ' 

o 00 

3 03 
b 04 
9 01 

II 55 
14 41 

17 22 

19 55 

22 19 

24 34 
2b 41 

28 39 

30 27 

32 oS 

33 40 

35 05 
3b 22 

37 32 

3836 

39 33 

40 24 

41 oS 

41 4S 

42 24 

42 53 

43 19 
43 40 

43 57 

44 OQ 
44 18 

44 23 

44 25 
44 24 
44 19 
44 II 
43 59 



44 45 
44 36 


43 45 
43 26 


44 OS 


43 06 


43 41 


42 42 


43 13 


42 15 


42 42 


41 45 



Hour An^le* 



41 13 

40 3b 

39 57 
39 .14 
38 29 
37 40 

3648 
35 53 
34 54 
33 53 
32 47 
31 38 

30 25 
29 09 

27 51 

^ 28 

25 00 
23 31 

21 58 
20 22 
18 42 
16 59 
15 14 
13 2b 

II 35 



9 43 
748 
5 53 
3 55 
I 58 
o 00 



h. 

O 



3 



10 



11 



12 



00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 
00 



In Morth latitude, when the star is ri.<iingor East of the meridian, the tabulated azimuths are reckoned from North to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from North to West. 

In Honth latitude, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from South to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from South to West, 

When the latitude and declination are of different name, the tables are to be entered with the supplement of the hour angle and the 
supplement of the tabulated azimuth is to be taken for the required true bearing. 
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AZIMUTH OR TRUE BEARING. 



liATlTUDB ISO. 



DECUNATION— SAME NAME AS— LATITUDE. 



liATITUDE 13°. 



Hour Ancle* 



O 



2 



3 



6 



10 



11 



13 



in. 
OO 
lO 
SO 
30 
40 
60 

OO 
lO 
20 
30 
40 
50 

OO 
10 
SO 
SO 
40 
60 

OO 
lO 
20 
30 
40 
50 

OO 
lO 
30 
30 
40 
50 

OO 
lO 
20 
30 
40 
60 

OO 
lO 
20 
SO 
40 
60 

OO 
lO 
20 
SO 
40 
60 

OO 
lO 
20 
SO 
40 
SO 

OO 
lO 
20 
SO 
40 
50 

OO 
lO 
20 
SO 
40 
50 

OO 
lO 
20 
SO 
40 
50 
OO 



48° I 40«> 50° 



o 
o 

2 



00 

55 
48 
38 
II 24 
M 05 



? 



i6 40 
19 07 
21 26 
23 38 
25 42 
27 37 

29 24 

31 03 



II 
9 
7 
5 
3 
I 
o 



16 
27 
35 
42 

49 
55 
00 



32 34 I 


33 58 1 


35 


14 


36, 


24 


37 


27 


38 


^ 


39 


16 . 


40 


01 1 


40 41 1 


41 


15 


41 


46 1 


42 


12 , 


42 33 . 


42 50 


43 04 


43 


14 1 


43 


20 t 


43 


22 


43 


21 


43 


17 


43 
42 


^ 


42 45 


42 


28 


42 07 


41 


44 


41 


18 


4048 


40 


J5 


3941 


39 


02 


38 


20 


37 35 


36 48 



35 57 
35 02 
34 04 
33 03 
31 58 
30 51 

29 40 

26 25 

27 08 

25 47 
24 21 

22 53 

21 23 
19 48 
18 12 
16 32 
14 49 
13 04 



o / 
o 00 

2 47 

5 33 
8 16 

10 56 
13 30 



15 


59 


IS 


21 


20 


37 


22 


45 


24 


44 


26 


37 
00 



29 59 1 


31 


29 


32 


52 


M 


08 


35 


16 


36 


20 


37 


16 


38 


08 


3« 


53 


fo^ 



24 

41 



7 
5 
3 
I 
o 



23 
33 
43 
52 
00 



40 39 

41 06 ' 
41 28 
41 45 

41 59 I 

42 10 . 

I 
42 16 I 
42 20 ! 
42 19 
42 15 

42 oq 
41 58 ^ 

4» 45 
41 28 
41 08 
40 46 
40 20 

39 52 

3? 19 
3845 I 
38 07 
37 26 I 
36 42 , 
35 55 

35 05 I 
34 12 
33 14 I 
32 15 
31 II 

30 05 



I 



28 55 
27 42 
26 26 
25 06 

23 44 
22 18 

20 49 
19 17 
17 42 
16 04 

14 
12 



10 57 
9 10 



15 20 

17 37 
19 48 

21 53 
23 49 
25 39 

27 21 

28 57 

30 25 

31 46 

33 02 

34 09 

35 13 

36 09  

37 00 

37 46 

38 27 

39 02 

39 33 

40 00 , 

40 23 
40 40 

40 54 I 

41 05 I 



40 57 

40 44 
40 2g 
40 09 

39 47 
39 23 

38 54 

38 23 
37 49 
37 12 
36 32 
35 49 
35 02 

34 13 

33 21 

32 25 

31 26 

30 24 

29 19 

25 10 I 

26 59 
25 44 
24 26 

23 05 
21 41 

20 14 

18 45 
17 12 

15 37 
14 00 

12 20 

10 38 
855 



I 




14 43 
16 55 
19 02 

21 02 

22 55 
24 43 

26 23 

27 55 

29 23 

30 43 

31 57 

33 ^ 

34 06 

35 03 

35 53 

36 39 

37 20 

37 56 

38 27 
3854 

39 17 
39 35 i 

39 51 I 

40 02 

40 00 

40 »3 
40 14 

40 II 
40 05 
39 57 

39 44 
39 28 
30 10 

38 4^ 
38 25 
37 57 

37 27 
36 54 
36 17 
35 38 
3-^ 55 
34 10 

33 21 

32 30 



29 37 
28 33 

27 26 
26 16 

25 03 
23 47 
22 28 
21 06 

1041 
18 13 

16 43 
15 " 
13 36 
II 58 

10 19 
8 40 



14 07 
16 14 
18 17 
20 13 

22 03 

23 47 



33 01 

33 57 

34 48 

35 33 

36 13 

36 49 

37 21 

37 48 

38 II 

38 30 
38 46 

3857 



39 " 
39 08 

39 03 

38 55 



32 30 
31 39 
30 45 
29 49 

28 49 
27 47 



10 01 
8 24 



II 24 



28 39 

29 50 

30 56 



38 01 
38 07 

38 OQ 
38 06 



37 43 
37 28 
37 12 
36 52 
36 28 
36 02 

35 33 
35 02 
34 27 

33 49 
33 oR 
32 25 

31 38 
30 49 
29 57 
29 02 
28 03 
27 02 



39 



16 50 
iS 40 
20 23 

22 02 

23 34 

25 01 

26 23 

27 38 

28 49 

29 54 



35 " 

35 38 

36 01 
36 22 
3638 
36 50 



36 43 
36 29 
36 13 

35 53 
35 30 
35 05 

34 37 
34 06 
33 32 
32 56 
32 15 
31 33 

30 47 
29 59 
29 08 
28 14 
27 16 
26 17 



I 



23 00 
21 50 
20 36 
19 20 

18 02 
16 41 
15 18 
13 52 
12 26 
10 56 



I 



55< 






00 


2 


08 


i 


10 
22 


8 


27 


10 


28 

1 


12 


25 


14 


20 



16 09 I 

17 55 I 
i^ 35 

21 II 

22 41 

24 06 

25 25 

26 31) 

27 48 

28 52 

29 51 

30 45 

31 34 

32 1^ 

32 59 

33 34 

34 07 
34 33 



34 
35 



58 

17 



35 34 
35 47 

35 55 

36 02 
36 04 
36 03 
35 59 
35 53 

35 42 

35 ») 
35 13 
34 54 
34 33 
34 08 

33 41 
33 »o 
32 37 
32 02 
31 22 

30 41 

29 56 
29 09 

25 19 
27 26 

26 30 
25 32 

24 3» 

23 28 

22 21 
21 12 
20 00 

18 46 

17 30 
16 II 

14 5X 
13 27 
12 03 

10 37 



9 
7 
6 

4 

3 
I 
o 



09 
39 
09 

38 
05 
33 
00 



28 49 

29 42 

30 3» 
3J H 

31 55 

32 30 

33 02 
33 29 

33 53 

34 »3 
34 30 
34 43 

34 52 

34 59 

35 01 
35 01 
34 58 
34 52 

34 41 
34 29 
34 14 
33 5<> 
33 35 
33 10 

32 44 
32 14 
31 42 
3« 07 
30 2Q 
29 49 

29 05 

28 19 

27 30 
26 39 

25 44 
24 48 

23 48 
22 45 
21 41 
20 34 
19 24 
18 12 

1658 
15 4» 
14 23 
13 03 
II 40 
10 16 

851 
7 25 
5 57 
4 29 
2 59 
I 30 
o 00 



27 48 

28 40 

29 29 

30 12 

30 51 

31 26 

31 58 

32 25 

32 49 

33 10 
33 26 
33 39 

33 49 
33 56 
3358 
33 59 
33 56 
33 50 

33 41 
33 30 



33 
32 



15 

57 



32 37 
32 14 



31 
31 
30 
30 
29 



48 
19 
47 
13 
36 



28 56 

28 14 
27 29 
26 42 ; 

25 51 
24 59 I 
24 03 

23 04 
22 04 
21 01 

19 56 

18 48 

17 38 

16 26 
15 12 

13 56 

12 38 

II 18 

9 56 

8 34 



26 47 

27 39 

28 27 

29 10 

29 48 

30 23 

3054 

31 22 

31 4 
32 

32 23 

32 35 

32 46 
32 53 
32 57 

32 57 
32 54 
32 49 

32 40 
32 29 

32 15 
31 58 
31 39 
31 lb 

30 51 
30 22 

29 52 
29 19 

2843 
28 05 

27 23 
26 39 
25 53 
25 04 
24 12 

23 »9 

22 22 
21 23 
20 21 
10 18 
18 12 

17 05 

15 54 
14 42 

»3 29 

12 14 

10 56 

9 37 



7 
5 
4 
2 
I 
o 



10 
46 
20 

53 
27 
00 



8 
6 

5 
4 

2 
I 
O 



IS 

56 
34 
II 

47 
24 
00 




Hour An^fle* 



li. 

O 



2548 

26 38 

27 25 

28 07 

28 46 

29 21 

29 51 

30 18 

30 42 

31 03 
31 19 
31 32 

31 43 
3i 50 
3> 54 
31 55 
3^ 53 
31 48 

31 39 
31 28 
31 16 
31 00 
30 40 
30 19 

29 54 

28 57 
28 25 
27 50 

27 13 

26 32 
25 50 
25 05 
24 17 
23 26 
22 34 

21 39 

ao 42 

43 
41 
17 38 
16 31 



li 



15 24 
14 14 
13 02 
II 49 

10 34 
9 18 



8 
6 

5 
4 

2 
I 
o 



01 
42 
23 
P3 
42 
21 
00 



2 



3 



6 



lO 



00 
10 
20 
30 
40 
50 

00 
10 
20 
SO 
40 
50 

00 

10 

20 I 

SO 

40 

50 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
SO 
40 
50 I 

I 
00 . 
10 
20 
SO 
40 
50 

00 
10 
20 
SO 
40 





50 


11 


00 




10 




20 




SO 




40 




50 


12 


00 



In ?iortli latitude^ when the star is rising or East of the meridian, the tabulated azirauthA are reckoned from North to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from North to West. 

In Sovth latitude, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from South to East: and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from South to West. 

When the latltade and derllnatlon are of different name, the tables are to be entered with the supplement of the hour angle and the 
supplement of the tabulated azimuth is to be taken for the required true bearing. 
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AZIMUTH OR TRUE BEARING. 



LATITUDE ISO. 




DBCUNATION— SAME NAME AS— I^ATITUDE. 




I«ATITVDK 13<'. 


Hour Angle. 


600 


Oio 


6*0 


630 


64'> 


66° 


66<' 


67° 


680 


68° 


70° 


Hour Angle* 


li. 


in* 


o / 


/ 


f 


f 


/ 


/ 


/ 


/ 


/ 


»/ 




t 


li* m* 


O 


OO 


O OO 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 




lO 


1 42 


138 


I 33 


I 29 


I 24 


I 20 


I 17 


I 13 


I 09 


I 05 


I 01 


10 




20 


3 25 


3 15 


3 07 


2 57 


2 49 


2 41 


2 32 


2 25 


a 17 


2 10 


2 02 


SO 




30 


5 06 

6 45 


4 52 


4 38 


4 25 


4 13 


4 00 


3 48 


3 37 


3 25 


3 H 


3 02 


SO 




40 


627 


6 09 


5 52 


5 35 


5 19 


5 02 


4 47 


4 32 


4 17 


4 03 


40 




60 


8 23 


8 00 


7 39 


7 18 


6 57 


636 


6 16 


5 57 


538 


5 20 


5 02 


60 


1 


OO 


9 59 


9 33 


9 06 


8 40 


8 16 


7 52 


729 


7 06 


6 44 


6 22 


6 00 


1 00 




lO 


II 32 


II 02 


10 32 


10 03 


9 34 


9 07 


839 


8 14 


7 47 


7 23 


658 


10 




20 


13 02 


12 28 


" 55 


II 22 


10 50 


10 20 


9 49 


9 »9 


8 50 


8 22 


1 54 
8 48 


20 




30 


14 30 


13 52 


13 15 


12 39 


12 04 


II 30 


10 56 


10 24 


9 51 


9 20 


SO 




40 


15 54 


15 12 


14 33 


J3 54 


13 15 


12 39 


12 02 


II 26 


10 50 


10 16 


9 42 


40 




50 


17 14 


16 30 


15 47 


15 ^ 


14 24 


13 44 


13 04 


12 25 


II 48 


II 10 


10 34 


60 


3 


OO 


18 31 


17 44 


16 59 


16 14 


15 30 


14 47 


14 05 


13 23 


12 43 


12 03 


II 24 


2 00 




lO 


19 44 


1855 


18 07 


17 19 


»6 33 


1548 


»5 03 


14 19 


13 35 

14 26 


12 53 


12 II 


10 




20 


20 53 


20 02 


. 19 II 


18 22 


17 33 


16 45 


1558 


15 12 


13 42 


12 58 


20 




30 


21 58 


21 05 


20 12 


19 21 


18 29 


17 40 


16 51 


16 02 


15 15 


14 28 


. 13 42 


SO 




40 


22 59 


22 04 


21 10 


20 17 


19 24 


18 32 


17 42 


16 51 


16 01 


15 12 


14 23 


40 




60 


23 57 


23 00 


22 04 


21 09 


20 14 


19 21 


18 28 


17 37 


1644 


1554 


15 03 


60 


3 


OO 


24 50 


23 51 


22 55 


21 58 


21 03 


20 08 


19 13 


18 19 


17 26 


16 34 


15 41 

16 17 


3 00 




lO 


25 39 


24 40 


23 42 


22 44 


21 47 


20 51 


19 54 


1859 


18 05 


17 II 


10 




20 


26 24 


25 24 

26 05 


24 25 


23 26 


22 27 


21 30 


20 33 


19 36 


18 40 


J7 44 


16 50 


20 




30 


27 06 


25 04 


24 05 


23 05 


22 07 


21 09 


20 II 


19 14 


18 18 


17 21 


SO 




40 


^l 43 


26 42 


25 41 

20 14 


24 41 


23 40 


22 40 


21 42 


20 43 


19 44 


1847 


^1 *9 


40 




60 


28 18 


27 16 


25 13 


24 12 


23 12 


22 12 


21 12 


20 13 


19 14 


18 16 


60 


4 


OO 


28 48 


27 46 


26 44 


25 42 

26 08 


24 41 


23 40 


22 39 


21 38 


20 38 


19 39 


18 40 


4 00 




lO 


29 15 


28 12 


27 10 


25 05 


24 05 


23 03 


22 02 


21 02 


20 02 


19 02 


10 




30 


29 39 


2836 


27 33 


26 30 


25 28 


24 27 


23 24 


22 23 


21 22 


20 21 


19 20 


20 




30 


29 59 


2855 


27 53 

28 10 


26 50 


2548 


24 46 


23 44 


22 42 


21 40 


20 39 


1938 


SO 




40 


ZO 16 


29 12 


27 07 


26 04 


25 02 


24 00 


22 58 


21 56 


20 54 


19 52 


40 




60 


30 29 


29 26 


28 24 


27 21 


26 18 


25 16 


24 13 


23 II 


22 09 


21 06 


2005 


60 


5 


OO 


30 39 


29 37 


2835 


27 31 


26 29 


25 26 


24 24 


23 22 


22 19 


21 17 


20 15 


00 




lO 


30 47 


29 44 


28 42 


27 39 


26 36 


25 34 


24 32 


23 30 


22 27 


21 25 


20 22 


10 




20 


30 52 


2949 


^547 


27 44 
27 46 


26 42 


25 39 


24 38 


23 35 


22 32 


21 31 


20 28 


20 




30 


30 52 


29 50 


28 48 


26 44 


25 42 


24 40 


23 38 


22 36 


21 34 


20 31 


SO 




40 


30 51 


29 49 


28 47 


27 46 


26 44 


25 42 


24 40 


23 39 


22 37 


21 35 


20 33 


40 




SO 


3046 


2945 


2844 


27 42 


26 41 


25 39 


2438 


23 36 


22 35 


21 34 


20 32 


60 


6 


OO 


30 39 


2938 


28 37 


27 37 


2636 


25 35 


24 34 


23 33 


22 31 


21 30 


20 29 


6 00 




lO 


30 29 


29 29 


28 28 


27 28 


26 28 


25 27 


24 26 


23 26 


22 25 


21 25 


20 23 


10 




20 


30 16 


29 15 


28 16 


27 17 


26 17 


25 17 


24 17 


23 17 


22 17 


21 17 


20 16 


20 




SO 


30 00 


29 01 


28 03 


27 04 


26 04 


2505 


24 06 


23 07 


22 07 


21 07 


20 07 


SO 




' 40 


2942 


28 44 


27 45 


26 47 


2548 


2449 


23 51 


22 53 


21 54 


20 54 


1955 


40 




50 


29 21 


28 23 


27 26 


26 29 


25 31 


24 33 


23 34 


22 37 


21 39 


20 40 


19 42 


60 


7 


OO 


28 58 


28 00 


27 04 


26 07 


25 10 


24 13 


23 16 


22 19 


21 22 


20 2S 
20 06 


19 27 


7 00 




lO 


a8 31 


27 34 


26 39 


25 43 


24 47 


23 51 


22 55 


21 59 


21 02 


19 09 
18 51 


10 




%o 


28 02 


27 06 


26 12 


25 17 


24 22 


23 27 


22 32 


21 36 


20 41 


19 46 


20 




SO 


27 31 


2636 


25 43 


24 40 
24 18 


23 55 


23 01 


22 07 


21 12 


20 18 


19 24 


18 29 


SO 




40 


26 57 


a6 03 
?5 28 


25 11 


23 25 


22 32 


21 39 


20 46 


19 53 


19 00 
1833 


18 07 


40 




50 


26 21 


24 37 


23 45 


22 53 


22 01 


21 10 


20 17 


19 25 


17 42 


60 


8 


OO 


25 41 


24 50 


24 01 


23 10 


22 17 


21 28 


20 37 


19 47 


18 56 


18 06 


17 14 


8 00 




lO 


25 CO 


24 10 


23 22 


22 32 


21 42 


20 53 


20 04 


10 14 
18 40 


18 25 


17 36 


16 46 


10 




30 


24 16 


23 28 


22 40 


21 52 


21 04 


20 16 


10 28 


17 52 


1704 


16 16 


20 




SO 


23 30 


22 43 
21 56 


21 57 


21 10 


20 23 


19 37 


18 50 


18 04 


17 18 


16 31 


15 44 


SO 




40 


22 41 


21 II 


20 26 


i§ 56 


1856 


18 II 


17 26 


16 41 


15 56 


15 " 


40 




60 


21 50 


21 06 


20 23 


19 39 


18 13 


17 29 


16 46 ' 


16 02 


15 20 


14 36 


60 


9 


OO 


M 57 


20 14 


19 33 
iB 41 


18 52 


18 09 


17 27 


1646 


1605 ' 


15 23 


14 41 


14 00 


9 00 




lO 


ao 02 


10 21 

18 24 


18 01 


17 20 


16 41 


16 01 


15 21 


14 41 


14 02 


13 22 


10 




20 


1004 
18 04 


17 47 


17 08 


16 31 


15 52 


15 14 


1436 


13 58 


13 21 


12 43 


20 




SO 


17 27 


16 50 


16 14 


1538 


15 02 


14 26 


»3 50 


13 14 


12 38 


12 09 


SO 




40 


17 02 


16 27 


15 53 


15 18 


14 44 


14 09 


13 35 


13 01 


12 28 


II 54 


II 20 


40 




60 


1558 


15 25 


14 53 


14 21 


1348 


13 16 


12 44 


12 12 


II 40 


II 08 


10 37 


60 


10 


OO 


1453 


14 22 


13 52 


13 21 


12 51 


12 21 


11 51 


II 22 


10 51 


10 22 


9 53 


10 00 




lO 


13 45 


13 16 


12 48 


12 20 


II 52 


II 25 


10 57 


10 29 


10 02 


n 


n 


10 




SO 


12 35 


12 09 


II 43 
10 38 


II 18 


10 52 


10 26 


10 02 


936 


9 11 


20 




SO 


II 25 


II 01 


10 13 


til 


9 28 


9 04 
8 07 


8 42 


8 19 


7 56 


7 34 


SO 




40 


10 12 


2 51 

8 40 


9 30 


09 

8 03 


8 27 


7 46 


7 25 


7 05 


6 45 


40 




60 


8 59 


8 21 


7 45 


7 26 


708 


6 50 


6 32 


614 


556 


60 


1 

11 


OO 


6 28 


728 


7 12 


656 


6 39 


6 24 


6 09 


5 52 


538 


5 22 


506 


11 00 


1 


10 


6 14 


6 01 


548 


5 34 


5 21 


5 09 


4 55 


4 42 


4 29 


4 17 


10 


1 


SO 


5 12 


5 01 


4 50 


4 40 


4 29 


4 16 


4 06 


356 


3 46 


3 36 


3 26 


20 




30 


3 54 


3 46 


338 


3 30 


3 22 


3 14 


3 06 


2 58' 


2 50 


2 42 


2 34 


SO 




40 


2 37 


2 31 


2 26 


2 20 


2 14 


2 09 


2 04 


I 59 


I 54 


1 49 


I 43 


40 




60 


I 18 


I 16 


I 13 


I 10 


I 07 


I 04 


I 02 


59 


57 


54 


51 


60 


12 


OO 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 

1 


12 00 



In North UUtude, when the star is risinz or Hast of the meridian, the tabulated azimuths are reckoned from North to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from North to West. 

In South latitude, when the star is rising or Hast of the meridian, the tabulated azimuths are reckoned from South to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from South to West. 

When the latitude and declination are of different name, the tables are to be entered with the supplement of the hour angle and the 
supplement of the tabulated azimuth is to be taken for the required true bearing. 
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AZIMUTH OR TRUE BEARING. 



liATITUDE 140. 



DBCLINATION— SAME NAME AS-I^TITUD£. 



liATITITDB 140. 



Hour AiMClo* 



O 



2 



3 



6 



9 



lO 



11 



12 



OO 
lO 
20 
30 
40 
SO 

OO 
lO 
20 
SO 
40 
50 

OO 
lO 
SO 
SO 
40 
SO 

OO 
lO 
30 
SO 
40 
60 

OO 
lO 
20 
SO 
40 
50 

OO 
lO 
20 
SO 
40 
60 

OO 
lO 
20 
SO 
40 
60 

OO 
lO 
20 
SO 
40 
60 

OO 
lO 
SO 
SO 
40 
50 

OO 
lO 
20 
SO 
40 
SO 

OO 
lO 
20 
SO 
40 
SO 

OO 
lO 
20 
SO 
40 
SO 
OO 



240 



o 00 
12 54 
24 32 
34 " 
41 53 
47 52 



52 32 
56 12 
59 06 
61 25 

63 17 

64 47 



66 01 

67 01 

un 

69 00 
69 25 

69 44 

69 59 
7009 

70 16 

70 10 
70 18 

70 15 
70 09 
70 00 
69 50 

69 37 
69 22 

60 04 

68 45 
68 24 
68 00 

6735 
6708 

6638 

66 06 

65 32 

6457 
64 18 

63 37 

62 53 
62 06 
61 17 
60 25 
59 29 
58 30 

57 26 
56 19 
5508 

53 52 
52 31 
51 c^ 

49 33 
47 54 
46 10 

44 17 
42 18 

40 13 

3756 
35 31 
32 59 



2SO 



o 

o 
II 

22 



3» 32 
39 02 
45 01 

49 47 
53 36 
56 39 
59 06 

61 07 

62 45 

64 05 

65 II 
6605 

66 49 

67 25 

67 55 

68 18 

6835 
68 



68 
69 03 
69 04 

60 04 

6859 
68 52 

6843 
68 31 

68 17 

68 01 

67 43 
67 22 

67 00 
66 35 
66 08 

65 40 
6508 

64 35 
6358 
63 ao 
62 39 

61 56 
61 09 
60 20 
59 28 
58 32 
57 33 

56 29 
55 22 
54 " 
52 55 
51 34 
5007 

48 36 
4658 
45 14 
43 22 
41 24 
39 18 

37 04 
34 41 
32 10 



260 



00 

42 
24 



30 17 


2931 


27 24 


26 43 


24 24 


23 45 


21 14 


20 40 


1757 


17 27 


14 31 


14 06 


10 59 


10 41 


7 23 


7 10 


3 42 


3 35 


00 


00 



O f 

o 00 
10 40 
20 34 
29 14 
36 28 
42 24 

47 12 
■51 07 

54 17 

56 52 

59 00 

60 44 

62 II 

63 23 

64 23 

65 II 

65 52 

66 25 

6652 

67 13 
67 28 

67 39 
67 47 
67 51 

67 52 
67 50 

67 36 
67 26 
67 13 

6658 
66 41 
66 21 

65 59 
65 35 
65 09 

64 40 
64 09 

63 37 
63 01 
62 23 

61 42 

6058 
60 12 
59 23 
58 31 

57 35 
56 35 

55 33 
54 25 
53 14 
51 58 
50 37 
49 " 

47 40 
46 01 
44 18 
42 27 
40 30 
38 26 

36 13 
33 52 
31 23 

2847 
26 01 

23 08 

20 07 
16 58 

J3 43 
10 22 

6 57 



3 
o 



30 
00 



I 



I 



270 


28° 


/ 


/ 


00 


00 


Q48 
1859 


9 02 


17 36 


27 09 


25 19 


3408 


32 01 


3958 


37 44 


44 48 


42 32 


48 46 


46 31 


52 01 


49 50 


54 42 


5238 


5656 


54 56 


5847 


56 52 


60 19 


5830 


61 37 


59 53 


62 42 


61 01 


63 35 


61 59 


64 19 


62 47 


64 56 


63 28 


65 26 


64 00 


65 50 


64 27 


66 08 


64 49 


66 22 


65 05 


6632 


65 16 


66 Tfi 


65 25 


66 4T 


65 30 


6640 


65 30 


6636 


65 28 


6630 


65 23 


66 20 


65 15 


66 09 


65 05 


65 38 


64 52 


64 37 


65 20 


64 18 


6458 


6358 


6435 


6336 


64 09 


63 10 



63 41 
63 II 

62 39 
62 03 
61 26 
60 46 

60 02 

59 15 
58 27 

57 34 
56 39 
55 39 

54 37 
53 



52 

51 02 
41 
15 



$ 



46 44 
45 08 
43 24 
41 34 
39 38 
37 34 

35 24 
33 04 
30 38 
28 03 
25 22 
22 32 

19 34 
16 30 

13 21 
10 05 



6 
3 



46 

24 
00 



62 43 
62 13 
61 41 
61 06 
60 28 
5948 

59 05 
58 19 
57 31 
5638 
55 43 
54 43 

53 40 
52 33 
51 23 
50 07 
48 46 

47 21 

45 50 
44 14 
42 31 
40 42 

38 47 
36 44 

34 
32 

29 54 
27 22 

24 43 
21 57 

1903 
16 04 
12 58 
948 
6 34 
2 18 
o 00 



290 



o 00 

8 22 

16 22 

23 40 
30 06 

35 40 

40 24 
44 H 
47 46 
50 37 
53 00 
55 00 



56 43 
5809 

59 22 

60 24 

61 15 
61 59 



62 35 

63 
63 

63 47 

64 01 
64 II 

64 18 
64 20 
64 10 

64 17 
64 09 
64 00 

6348 
63 34 
63 16 
62 57 

62 35 
62 II 

61 44 
61 14 
60 42 
60 06 
59 30 
5851 



5808 
57 23 
56 33 
55 42 
54 46 
53 47 

52 44 
51 38 
50 27 
49 12 
47 51 
46 26 

44 ^ 
43 20 
41 38 
39 50 
37 56 
35 55 

33 47 
31 32 
29 10 
26 41 

24 05 
21 22 

1833 
15 37 
12 37 

9 31 
6 23 
3 12 
o 00 



300 


310 

' 


32° 


/ 


/ 


00 


00 


00 


748 


7 17 
14 18 


649 


15 16 


13 26 


22 10 


20 49 


19 36 


28 20 


26 44 


25 16 


33 45 


31 58 


30 19 


38 24 


3632 


34 47 


42 23 


40 30 


38 41 


45 46 
48 40 


43 53 
46 48 


42 04 


45 00 


51 06 


49 17 


47 31 


53 " 


51 25 


4941 


5458 


53 15 


51 34 


56 27 


53 10 


57 44 


56 09 


54 34 


58 50 

59 44 


57 17 

58 15 


56 46 


6032 


59 05 


57 39 


61 II 


59 47 


58 24 


61 43 


60 21 


59 00 


62 09 


60 50 


59 32 


62 30 
62 47 


61 14 
61 32 


59 57 

60 17 


62 59 


61 46 


60 32 


63 07 


61 56 


60 44 


63 10 


62 01 


60 51 


63 12 


62 03 


6055 


63 09 


62 02 


6056 


§^ 


61 59 


60 52 


61 51 


60 46 


62 45 


61 41 


6038 


62 31 


61 29 


60 26 


62 14 

61 56 


61 13 


60 II 


6055 


59 54 


61 35 


6035 


59 34 


61 II 


60 12 


59 " 


60 45 


5946 


5846 


60 15 


59 17 


5819 


59 44 


5846 


57 48 


59 10 


58 12 


57 14 


5833 


5736 


5638 


57 54 


56 57 


56 00 


57 12 


56 15 


55 18 


56 26 


5530 


54 33 


55 37 


54 42 


53 45 


54 45 


53 50 


52 53 


53 50 


52 55 


51 59 


52 52 


51 56 


51 01 


51 49 


5053 
49 48 
4837 


49 59 
48 52 


50 43 


49 32 
48 17 


47 43 


47 22 


46 29 


46 57 


46 03 


45 10 


45 32 


44 39 


43 46 


44 03 


43 10 


42 17 


42 27 


41 35 


4043 


4046 


39 55 
36?? 


3905 


3859 


37 20 


37 06 


35 29 


35 07 


34 20 


33 33 


3301 


32 15 


31 31 


3048 


30 04 


29 21 


28 29 


2747 


27 07 


26 01 


25 24 


24 46 


23 28 


22 53 


22 18 


20 50 


20 17 


19 46 


18 03 


17 35 
1448 


17 08 


15 12 


14 24 


12 16 


11 57 


" 37 


9 16 


859 


8 46 


6 12 


6 02 


5 52 


3 07 


3 02 


256 


00 


00 


00 



330 



u 



Ji 



49 56 
51 35 

53 01 

54 15 

55 19 

56 14 

57 01 

57 40 

58 13 
5840 

59 03 
59 20 

59 33 
59 42 
59 47 
59 49 
59 47 
5942 

59 34 
59 23 
59 10 
5853 
58 33 
58 12 

57 47 
57 20 
56 50 
56 17 
55 41 
55 03 

54 21 
53 37 
52 
51 
51 04 

50 06 

49 04 
47 59 
46 49 

45 35 
44 17 
42 53 

41 a6 

39 53 
38 15 
36 31 
34 42 
32 47 

30 46 
26 40 
26 27 
24 09 

21 45 
19 16 

16 42 
14 01 
II 19 
831 
5 43 
2 51 
o 00 



o 00 
6 25 

12 37 
18 30 

23 54 
2847 



I 



08 

58 
40 20 

43 16 

49 
01 



34° 


SSo 


' 


/ 


00 


00 


6 02 


5 41 


II 54 


II 15 


17 28 


16 32 


22 39 


21 29 


27 22 


26 01 


31 35 


30 08 


35 22 


33 50 


38 41 


37 07 


41 36 


40 01 


44 09 
46 23 


42 35 


44 49 


48 20 


46 47 


50 01 


48 30 


51 30 


50 01 


52 46 


51 19 


53 52 


52 27 


5450 


53 26 


55 39 


54 18 


56 20 


55 01 


56 55 


5538 
^09 

5634 


P 


5807 


56 55 


58 21 


57 II 


5832 


57 23 


5839 


57 31 


58 41 


57 35 


5841 


57 35 


5837 


57 32 


5830 


57 26 


58 20 


57 17 


5808 


5706 


57 51 


5650 


57 33 


5632 


57 12 


56 12 


5648 


55 49 


56.21 


55 23 


55 52 


54 53 


55 19 


54 21 


54 44 


53 47 


5405 


53 09 


53 25 


52 29 


52 41 


51 45 


51 53 


5057 


51 03 


50 08 


50 09 
49 II 


%\i 


4809 


47 15 


47 05 
45 56 


46 II 


45 03 


44 43 


43 50 


43 24 


42 33 


42 02 


41 II 


4035 


39 45 


3905 
37 26 


38 14 


3638 


35 43 
33 56 


34 57 


33 10 


3203 


31 19 


3004 


39 22 


2759 


27 19 


25 49 


25 II 


23 33 


22 58 


21 12 


20 40 


1847 


18 17 


16 15 


1549 


13 39 


13 19 


II 01 


10 43 


8 18 


8 05 


5 33 


5 25 


2 47 


2 43 


00 


00 



Hoar Ancle. 



li. 
O 



3 



6 



9 



10 



11 



12 



00 
10 
20 
SO 
40 
SO 

00 
10 
20 
SO 
40 
SO 

00 
10 
20 
SO 
40 
SO 

00 
10 
20 
SO 
40 
SO 

00 
10 
20 
SO 
40 
SO 

00 
10 
20 
SO 
40 
SO 

00 
10 
20 
SO 

40 

60 

00 
10 
20 
SO 
40 
SO 

00 
10 
20 
SO 

40 
so 

00 
10 
20 
so 
40 
so 

00 
10 
20 
so 

40 
SO 

00 
10 
20 
so 
40 
so 
00 



In North latltade, when the star is rising or Bast of the meridian, the tabulated azimuths are reckoned from North to Bast; and 
when the star is setting or West of the meriman, the tabulated azimuths are reckoned from North to West. 

In Sonth latitude, when the star is rising or Bast of the meridian, the tabulated azimuths are reckoned from South to Bast; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from South to West. 

When the latitude and decllnatlou are of different Banie, the tables are to be entered with the supplement of the hour angle and the 
supplement of the tabulated azimuth is to be taken for the required true bearing. 
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AZIMUTH OR TRUE BEARING. 



IiATITVDE 140. 



DECUNATION— SAME NAME AS— I^ATITUDE. 



liATITUBB 14°. 



Hour Angle. 



O 



2 



lO 



11 



12 



OO 
lO 
20 
30 
40 
50 

OO 
lO 
ZO 
SO 
40 
60 

OO 
lO 
20 
30 
40 
50 

OO 
lO 
20 
30 
40 
50 

OO 
10 
20 
30 
40 
50 

OO 
lO 
20 
30 
40 
50 

OO 
lO 
20 
30 
40 
50 

OO 
10 
20 
30 
40 
50 

OO 
lO 
20 
30 
40 
50 

OO 
lO 
20 
30 
40 
50 

OO 
10 
20 
SO 
40 
50 

OO 
lO 
20 
30 
40 
50 
OO 



36° 



O OO 

5 23 
xo 38 

15 41 
20 25 

24 47 

28 46 
32 23 
35 37 
38 29 

41 02 

43 16 

45 16 

47 02 

48 32 

49 53 

51 03 

52 04 

52 56 

53 42 

54 21 

55 21 

55 43 

56 00 
56 13 
56 23 
56 28 
5629 
56 2§ 

56 23 
56 14 
56 03 
55 49 
55 32 
55 12 

54 49 
54 23 
53 55 
53 23 
52 49 
52 12 

51 31 

50 49 
50 02 
49 12 
48 19 
47 22 

46 21 
45 18 

44 10 

42 57 
41 41 
40 20 

38 55 
37 24 
35 50 
34 10 
32 25 
30 35 

28 40 
26 40 

24 35 
22 24 
20 08 

17 49 

15 25 

12 57 

10 26 

7 52 

2 38 
o 00 



370 



O 00 

5 05 
10 05 

M 53 
19 24 

23 37 

27 29 
31 00 

34 10 
37 00 
39 32 
41 47 

43 47 
45 33 

47 06 

48 28 

49 40 

50 42 

51 37 

52 24 

53 04 
5338 

54 07 
54 31 

54 50 

55 04 
55 15 
55 20 
55 23 
55 23 

55 ^8 
55 12 
55 01 
54 48 
54 31 
54 12 

53 50 
53 25 
52 56 
52 25 



38' 



51 
51 



52 
»5 



50 35 
49 52 
40 06 
48 16 

47 24 
46 28 



45 28 
44 25 
43 16 
42 05 
40 49 
39 30 

3805 
36 36 
35 03 
33 25 
31 41 
29 53 

28 00 
26 01 

23 59 
21 51 

1938 
17 21 

15 01 

12 37 
10 10 

7 39 
5 08 
2 34 
o 00 



o 
4 
9 



00 

49 
34 



14 08 

18 28 

22 31 

26 16 

29 41 

32 48 

35 36 

38 07 

40 21 

42 21 

44 07 

45 41 

47 05 

48 18 

49 22 

50 18 

51 07 

51 49 

52 24 

52 55 

53 19 

53 40 

53 55 

54 07 
54 14 
54 18 
54 18 

54 14 
54 08 
53 59 
53 46 
53 30 
53 12 

52 51 
52 26 
51 58 
51 ^8 
50 55 
50 18 

49 39 
48 56 
48 II 
47 22 

46 30 

45 34 

44 35 

43 32 
42 25 

41 14 

39 59 
38 40 

37 17 
35 49 
34 16 
32 40 

30 58 
29 II 

27 30 
25 24 

23 23 
21 18 

19 09 
16 55 

M 37 
12 17 



390 



53 

27 

59 

30 
00 



o 00 

4 35 

9 05 

13 27 

17 36 

21 30 

25 07 
28 28 

31 30 
34 15 
36 44 
38 57 

40 57 
42 44 

44 19 

45 43 

46 57 
48 02 



49 OO 

49 50 

50 33 

51 " 

51 42 

52 08 

52 29 
52 46 

52 59 

53 07 
53 12 
53 14 

53 " 
53 05 
52 56 
52 45 
52 30 
52 12 

51 50 

51 27 
51 00 

50 31 
49 58 
49 22 

48 43 
48 01 
47 16 
46 27 

45 35 
44 40 

43 41 
42 40 

41 32 
40 23 

39 09 
37 51 

36 28 

35 02 

33 30 

31 54 

30 M 
28 30 

26 41 

24 47 
22 49 



400 



o 00 

4 21 

8 

12 

16 47 

20 32 

24 01 
27 16 
30 U 

32 56 
35 23 
37 36 

39 35 

41 22 

42 57 
44 23 

37 
44 



1? 



410 



47 43 

48 34 

49 »9 

49 57 

50 30 

50 57 

51 20 
51 38 

51 51 

52 00 
52 06 
52 08 



52 07 
52 02 
51 54 
5i 42 
51 29 
51 II 

50 51 
50 28 
50 01 

49 32 
49 00 
48 25 

47 46 

47 05 
46 21 

45 32 
44 41 
43 46 

42 48 

41 47 
40 41 

39 32 
38 19 
37 02 

35 40 
34 15 
32 45 
31 II 

29 32 
27 49 

26 02 
24 10 
22 15 



ao 46 


20 14 


18 40 


18 II 


16 29 


16 03 


14 15 


13 53 


II 59 


11 39 


9 37 


9 22 


7 16 


7 03 


4 51 


4 43 


2 26 


2 22 


00 


00 



50 
50 



28 

10 



49 51 
49 29 
49 02 

4« 33 
48 03 

47 27 

46 50 
46 09 

45 24 

44 37 
43 47 
42 52 

41 55 
40 55 



3 

37 
36 



50 
41 
29 
13 



34 53 
33 28 
32 00 
30 27 
28 50 
27 09 

25 24 

23 35 
21 42 

19 44 
17 43 
15 38 

13 31 
II 20 



07 
52 

35 
18 

00 



42° 43 



o 00 

4 oS 

8 14 

12 12 

16 00 

19 37 

32 59 
26 06 
29 03 

31 41 

34 06 
36 17 

38 16 I 

40 02 

41 38 

43 04 

44 20 

45 27 I 

46 26 I 

47 19 

48 05 

48 44 

49 18 

49 46 

50 
50 

50 43 

50 54 

51 00 
51 03 

51 03 
50 59 
50 51 
50 41 



o 

3 

7 

II 

15 
18 



00 

57 
50 
38 
17 
45 



22 01 

25 03 

27 53 

30 29 

32 52 

35 01 

36 59 
38 44 

40 30 

41 46 

43 03 

44 II 

45 II 

46 04 

46 51 

47 31 

48 06 

48 36 

49 00 
49 20 
49 36 
49 47 
49 55 
49 58 

49 59 
49 56 
49 49 
49 39 
49 26 
49 10 

48 52 
48 29 
48 04 
47 36 
47 05 
46 31 

45 53 
45 13 
44 29 
43 43 

42 53 
41 59 

41 03 
40 03 

38 59 

37 51 
36 40 

35 24 

34 05 
32 42 

31 15 

29 44 

28 09 

26 30 

24 47 

23 00 
21 08 
19 14 

17 15 
15 14 

13 09 
II 02 



8 
6 

4 
2 
o 



53 
41 
28 

14 
00 



6 

4 
2 
o 



O ' 

o 00 
3 46 

7 29 

11 06 
14 36 

17 57 

21 OS 

24 03 

26 47 

29 19 
31 39 

33 46 

35 43 

37 28 

39 04 

40 30 

41 47 

42 55 

43 57 

44 51 

45 38 

46 19 

46 55 

47 25 

47 51 

48 12 

48 28 
48 40 
48 48 
48 54 

4855 
48 52 
48 47 
4837 
48 25 
48 09 

47 52 
47 30 
47 05 
46 38 
46 07 
45 34 

44 57 
44 17 
43 34 
42 48 

41 59 
41 06 

40 10 

39 II 

38 08 

37 01 
35 51 

34 36 

33 18 
31 57 

30 32 
29 02 

27 28 

25 51 

24 10 

22 25 
20 36 

18 44 
16 4S i 
14 49 

12 48 
10 45 

8 38 



30 
21 
II 
00 



44< 



o 00 

3 35 

7 09 

10 36 

13 57 
17 10 

20 12 

23 04 
25 44 
28 12 
30 29 
32 35 

34 30 

36 15 

37 49 

3Q 15 

40 32 

41 41 

42 43 

43 3^ 

44 25 

45 08 



45° 



4' 

4f 



44 
15 



46 42 

47 03 
47 21 
47 34 
47 43 
47 49 

47 51 
47 49 
47 44 
47 35 
47 24 
47 09 

46 52 
46 31 
46 07 

45 40 
45 10 
44 37 

44 00 
43 22 
42 40 
41 54 
41 05 
40 13 

39 17 
38 20 
37 18 
36 12 
35 02 
33 49 

32 33 
31 12 
29 48 
28 20 
26 48 
25 12 

23 34 
21 51 
20 OS 
18 15 
16 22 



14 


27 


12 


28 


10 


27 


8 


24 


6 


19 


4 


14 


2 


07 





00 



3 
6 

10 

13 

16 



00 

26 



20 
26 



S 



19 ?i 
22 07 

24 

27 

29 22 

31 25 

33 19 

35 03 

36 37 

38 02 

39 19 

40 28 

41 30 

42 26 

43 14 

43 57 

44 34 

45 06 

45 34 

45 56 

46 14 
46 28 
46 38 
46 45 

46 47 
46 46 
46 42 

46 34 
46 23 
46 09 

45 52 

45 31 
4508 

44 42 
44 13 
43 40 

43 05 
42 27 

41 44 
41 00 
40 12 
39 21 

38 36 

37 28 
36 27 
35 22 

34 14 
33 02 

31 47 

30 27 

29 05 
27 39 
26 09 

24 35 

22 58 

21 17 

19 33 
17 46 

15 56 
14 04 

12 08 
10 10 



8 
6 

4 
2 

o 



II 
10 

07 
04 
00 



46° 


470 


Hour Angle. 


f 


f 


li« m* 


00 


00 


00 


3 16 


3 07 


10 


631 


6 14 


20 


9 41 


9 16 


SO 


12 46 


12 13 


40 


1543 


15 04 


50 


1833 


17 47 


1 00 


21 13 


20 22 


10 


23 45 


22 49 


20 


26 05 


25 06 


SO 


28 17 


27 14 


40 


30 18 


29 12 


50 


32 10 


31 03 


2 00 


33 52 


32 43 


10 


35 25 

36 50 


34 15 


20 


35 40 


30 


3807 


3656 


40 


39 16 


3805 


60 


40 18 


39 07 


3 00 


41 13 


40 03 


10 


42 03 


40 53 


20 


42 47 


41 36 


30 


43 25 


42 15 


40 


43 57 


42 48 


50 


44 25 


43 17 


4 00 


44 49 


43 41 


10 


45 07 


44 01 


20 


45 22 


44 16 


SO 


45 32 


44 27 


40 


45 39 


44 35 


50 


45 42 


44 38 


5 00 


45 42 


44 39 


10 


45 39 


44 36 


20 


45 32 


44 30 


SO 


45 22 


44 20 


40 


4508 


44 08 


50 


44 52 


43 51 


6 00 


44 32 


43 32 


10 


44 09 


43 10 


20 


43 43 


42 46 


SO 


43 15 


42 17 


40 


42 43 


41 46 


50 


42 09 


41 12 


7 00 


41 30 


40 35 


10 


, 40 49 


39 56 


20 


40 06 


39 12 


SO 


1 39 18 


38 24 


40 1 


I 38 28 


37 35 


50 


37 34 


36 43 


M 00 


36 37 


35 46 


10 


35 37 


34 47 


20 


34 33 


33 44 


SO 


33 25 


32 39 


40 


32 16 


31 29 


50 


31 01 


30 16 


» 00 


M44 


29 00 


10 


26 ^ 


27 41 
26 17 


20 
SO 


25 29 


24 50 


40 


23 58 


23 21 


50 


22 23 


21 48 


10 00 


20 44 


20 II 


10 


19 03 


18 32 


20 


17 19 


16 51 


SO . 


15 30 


15 05 


40 


13 41 


12 19 


50 


II 48 


II 29 


11 00 


9 53 


9 37 


10 


7 57 


7 44 


20 


5 59 


5 49 


SO 


4 00 


3 54 


40 


2 00 


I 57 


50 


00 


00 


12 00 



In North Utltnde. when the star is rising or East of the meridian, the tabulated azimuths are reckoned from North to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from North to West. 

In South latitude, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from South to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from South to West. 

When the latttttde and decllnatloii are of different name, the tables are to be entered with the supplement of the hour Qngle and the 
supplement of the tabulated azimuth is to be taken for the required true bearing. 
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AZIMUTH OR TRUE BEARING. 



LATITUDE 140. 




DECLINATION— SAME NAME AS— I^ATITUDE- 




1 
liATITUDB 14<'. 


Hour Anffle. 


48° 


490 


60° 


1 51° 


62° 


5S° 


64° 


65° 

/ 


56° 

/ 


570 

/ 


58° 


50° 


Hour Anffle. 


b. 


in. 


/ 


» 


/ 


f 


/ 


/ 


/ 


/ 


f 


li« in* 





00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 




10 


3 00 


2 51 


2 44 


2 37 


2 30 


2 23 


2 17 


2 II 


2 05 


2 00 


1 54 


I 50 


10 




20 


5 57 


5 42 


§^ 


5 12 


4 59 


Vd 


4 33 


4 21 


4 10 


358 


348 


3 37 


20 




SO 


852 


8 29 


8 07 


7 45 


7 25 


6 4S 


6 30 


6 13 


556 


5 40 


5 25 


SO 




40 


II 41 


II II 


1043 


10 15 


9 49 


9 24 


8 59 


8 36 


8 14 


7 52 


7 32 


7 12 


40 




60 


14 25 


13 49 


13 M 


12 41 


12 09 


II 38 


II 08 


10*40 


10 12 


9 45 


9 20 


855 


50 


1 


00 


17 03 


16 20 


15 40 


15 01 


14 24 


1348 


13 13 


12 40 


12 08 


11 36 


II 06 


10 37 


1 00 




10 


19 33 


18 46 


1800 


17 16 


16 34 


15 53 


15 M 


14 36 


13 59 


15 00 

16 45 


12 49 


12 15 


10 




SO 


21 55 


21 03 


20 12 


19 25 


18 38 


17 52 


17 09 


16 27 


15 46 


14 28 
16 04 


13 51 


20 




30 


24 08 


23 13 


22 19 


21 26 


20 36 


19 46 


18 59 


18 13 


17 20 
19 08 


15 23 


SO 




40 


26 13 


25 14 


24 16 


23 20 


22 27 


21 35 


20 44 


1955 


18 21 


17 35 


16 52 


40 




50 


28 09 


27 07 


26 07 


25 09 


24 13 


23 17 


22 23 


21 31 


20 40 


1950 


19 02 


18 15 


50 


2 


00 


2957 


2853 


27 50 


26 50 


25 51 


24 53 
26 23 


23 56 


23 02 


22 09 


21 16 


20 26 


19 36 


2 00 




10 


31 36 


30 3» 


29 26 


28 23 


27 23 
2847 


25 24 

26 45 


24 27 


23 32 


22 37 


21 43 


20 51 


10 




30 


33 07 


32 00 


30 54 


29 50 


27 45 


25 46 


24 49 


23 52 


22 57 


22 02 


20 




SO 


34 30 


33 23 


32 15 


3» »o 


30 06 


29 03 


28 02 


27 01 


26 02 


25 03 


24 06 


23 »o 


SO 




40 


35 47 


34 38 


33 30 


32 24 


31 20 


30 15 


29 12 


28 10 


27 10 


26 09 


25 10 

26 10 


24 13 


40 ; 




50 


36 55 


3546 


34 38 


33 32 


32 26 


31 20 


30 16 


29 M 


28 12 


27 10 


25 12 


50 1 


3 


00 


37 58 


3648 


35 39 


34 33 


33 27 


32 21 


31 16 


30 12 


29 09 


28 07 


27 06 


26 06 


s 00 




10 


38 54 


37 45 


3635 


35 28 

36 ts 


34 22 


33 17 


32 11 


31 06 


30 02 


29 00 


2758 


2656 


10 




20 


39 43 


3834 


37 26 

38 10 


35 " 


34 05 


32 59 


31 55 


30 51 


29 47 


28 44 


27 42 


20 




SO 


40 28 


39 19 
3958 


37 02 


3556 


34 50 


33 44 


32 39 


31 35 


30 30 


29 26 


2824 


SO 




40 


41 06 


3849 


37 42 


3636 


35 30 


34 24 


33 19 


32 14 


31 09 


3005 


29M 


40 




50 


41 40 


40 32 


39 24 


38 17 


37 " 


36 04 


34 59 


33 54 


3248 


31 44 


30 39 


29 36 


50 


•4 


00 


42 10 


41 02 


39 54 


3847 


^Zli 


36 35 


35 29 


34 24 


33 19 


32 14 


31 10 


30 07 


4 00 




10 


42 34 


41 27 


40 20 


39 14 


38 08 


37 01 


^ 56 


34 5J 


33 46 


32 41 


31 36 


30 32 


10 




20 


42 54 


41 47 


40 41 


39 35 


38 30 


37 23 


36 18 


35 14 


34 10 


33 04 


32 00 


30 56 


20 




SO 


43 " 


42 05 


40 59 


39 53 


3848 


3742 


36 37 


36 00 


34 28 


33 24 


32 20 


31 15 


SO 




40 


43 22 


42 17 


41 11 


40 07 


39 02 


37 57 


36 52 


34 44 
34 56 


33 40 


32 35 


31 31 


40 




60 


43 30 


42 26 


41 21. 


40 17 


39 12 


38 08 


37 04 


33 52 


32 48 


31 44 


50 





00 


43 35 


42 31 


41 27 


40 21 
40 26 


39 19 


38 15 


37 II 


36 09 


35 05 


1 34 01 


32 58 


31 53 


5 00 




10 


43 37 


42 33 


41 29 
41 28 


39 22 


38 19 


37 16 


36 13 


35 10 


34 06 


33 03 


32 00 


10 , 




20 


43 34 


4233 


40 26 


39 23 


38 20 


37 17 


36 15 


35 12 


34 09 


33 07 


32 03 


20 




so 


43 28 


42 26 


41 23 


40 22 


39 20 


38 17 


37 14 


36 13 


35 10 


34 08 


33 06 


32 04 


SO 




40 


43 19 


42 17 


41 16 


40 15 


39 13 


38 11 


37 10 


3^ 07 


35 06 


34 04 


33 03 


32 00 


40 




60 


43 07 


42 07 


41 05 


40 04 


3904 


38 02 


37 01 


36 00 


34 59 


3358 


32 56 


31 55 


50 

1 


B 


00 

4 ^^ 


42 52 


41 52 


40 51 


39 51 


3851 


37 50 


36 50 


35 49 


34 48 


3348 


32 47 


31 46 


6 00 




10 


42 33 


41 34 


40 34 


39 35 


3*^35 


37 35 


36 35 


35 35 
35 18 


34 35 


33 35 


32 35 


31 34 


10 : 




20 


42 13 
41 48 


41 14 


40 14 


39 15 
38 52 


38 16 


37 16 


36 17 


34 19 


33 20 


32 20 


31 21 


20 




SO 


40 49 


39 51 


37 54 


36 55 


35 57 


34 59 


34 00 


33 01 


32 03 


31 04 


so 




40 


41 20 


40 22 


n 


38 27 


37 30 


36 31 


35 33 
3508 


34 36 


33 38 


32 39 


31 42 


30 44 


40 




60 


40 50 


39 53 


37 59 


37 02 


36 04 


34 10 


33 13 


32 16 


31 19 


30 21 


50 


7 


00 


40 16 


39 20 
38 44 


38 24 


37 28 


36 32 


35 34 


34 38 


33 42 


32 46 


31 50 


30 53 


29 56 


7 00 




10 


3940 


3748 


• 36 53 


3558 


35 02 


34 06 


33 11 


32 15 


31 20 


30 24 


29 29 


10 




20 


39 00 


3805 


37 »o 


36 15 


35 21 


34 26 


33 31 


32 37 


31 42 


30 47 


29 53 


28 58 


20 




SO 


38 18 


37 24 


36 30 


35 35 


34 42 


33 47 


32 54 


32 00 


31 06 


30 12 


29 19 


28 25 


so 




40 


37 33 


3638 


35 46 


34 52 


34 00 


33 07 


32 14 


31 21 


30 29 


29 35 


28 43 


27 50 


40 




60 


36 43 


35 50 


34 59 


3406 


33 15 


32 22 


31 31 


3038 


29 47 


28 55 


28 03 


27 II 


50 


8 


00 


35 53 


35 00 


34 08 


33 17 


32 26 


31 34 


30 44 


29 53 


29 03 


28 12 


27 22 


26 31 


8 00 




10 


34 56 


34 05 
33 06 


33 15 


32 25 


31 36 


30 45 


29 55 


29 06 


28 16 


27 27 


2638 


2548 


10 




20 


3358 


32 18 


31 30 


30 42 


^ 52 


29 <M 


28 16 


27 27 


26 39 


2551 


25 02 


20 




SO 


32 56 


32 07 


31 20 


30 31 


29 44 


28 56 


28 09 


27 22 


26 35 


2548 


25 01 


24 14 


30 




40 


31 51 


31 04 


30 17 


^ ^ 


2844 


27 58 


27 12 


26 27 


25 40 


24 55 


24 10 


23 24 


40 




50 


30 43 


29 57 


29 II 


28 26 


27 41 


26 57 


26 12 


25 28 


24 43 


23 59 


23 15 


22 31 


50 


9 


00 


29 30 


28 46 


2803 


27 19 


26 35 


25 5» 


25 o« 


24 25 


23 42 


23 00 


22 19 


21 36 


9 00 




10 


28 17 


27 34 


26 51 


26 09 


25 27 


24 44 


24 03 


23 22 


22 41 


21 59 


21 20 


20 39 


10 




20 


26 59 


26 17 


25 36 


24 55 


24 16 


23 35 


22 55 


22 15 


21 36 


20 57 


20 18 


19 39 

T^ 37 


20 




SO 


2538 


24 57 


24 18 


23 39 


23 Of 


22 22 


21 44 


21 07 


20 28 


19 51 


10 14 
18 09 


80 




40 


24 13 


23 34 


22 57. 


22 20 


21 43 


21 06 


20 30 


19 54 


19 19 


18 43 


17 33 


40 




50 


22 44 


22 09 


21 33 


2058 


20 24 


19 51 


19 15 


18 40 


i8 07 


17 33 


17 01 


16 27 


50 : 


10 


00 


21 14 


20 40 


20 06 


IQ 34 


19 01 


18 28 


17 56 


17 24 


1653 
15 30 


16 21 


15 51 


15 20 


10 00 




10 


19 40 


19 08 


18 36 


18 06 


17 35 


17 05 


16 35 


16 06 


15 07 


14 38 


14 09 


10 




20 


18 04 


17 34 


»7 05 


16 36 


16 06 


15 40 


15 12 


14 45 


14 19 


13 51 


13 25 


12 59 


20 




SO 


16 23 


»5 56 


15 30 


15 04 


14 3^ 


u 13 


13 47 


II y5 


12 59 


12 34 


12 09 


II 45 


SO 




40 


14 42 


14 17 


13 53 


»3 29 


13 06 


12 43 


12 20 


II 36 


II 15 


10 53 


10 31 


40 




50 


12 56 


12 35 


12 14 


II 53 


" 33 


11 12 


10 52 


10 32 


10 13 


9 53 


9 34 


9 16 


50 


11 


?s 


II 10 


10 52 


10 33 


10 15 


9 56 


9 39 


9 21 


9 05 


8 48 


831 


8 15 


758 


11 00 




10 


9 22 


9 05 


850 


835 


8 20 


8 05 


7 51 


736 


7 22 


708 


654 


6 40 


10 




20 


7 31 


7 18 


7 05 


6 54 


641 


6 30 


6 18 


6 06 


5 54 


5 44 


5 33 


5 21 


20 




so 


5 39 


5 30 


5 21 


5 " 


5 03 


l^ 


4 44 


4 35 


4 27 


4 19 


4 10 


4 02 


SO 




40 


3 47 


3 40 


3 34 


3 28 


3 22 


3 10 


3 04 


258 


2 53 


2 47 


2 42 


40 




50 


I 53 


I 51 


1 48 


I 44 


I 41 


I 38 


I 35 


I 32 


I 29 


I 26 


I 23 


I 20 


50 


12 


00 


c 00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


12 00 



In North latltnde, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from North to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from North to West. 

In Hoath Imtltade, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from South to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from South to West. 

When the latitude and def llnatlon are of dlffereat name, the tables are to be entered with the supplement of the hour angle and the 
supplement of the tabulated azimuth is to be taken for the required true bearing. 
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AZIMtJTH OR TRUE BEARING. 



liATITUDE 14°. 



DBCI^INATION— SAMG NAME AS— I^ATITUDE. 



liATnUDE 14< 



BEourAns^le. 



lb. 
O 



3 



6 



9 



lO 



11 



12 



OO 
lO 
SO 
SO 
40 
50 

OO 
10 
20 
SO 
40 
50 

OO 
lO 
20 
SO 
40 
50 

OO 
lO 
SO 
SO 
40 
50 

OO 
lO 
20 
SO 
40 
50 

OO 
lO 
*Z0 
SO 
40 
50 

OO 
lO 
30 
SO 
40 
50 

OO 
lO 
20 
SO 
40 
50 

OO 
lO 

%o 

SO 
40 
50 

OO 
lO 
30 
SO 
40 
50 

OO 
lO 
30 
SO 
40 
50 

OO 
lO 
20, 
SO 
40 
50 
OO 



60° 



00 I 

1 44 
3 28 

5 II 

6 52 

831 

10 08 

11 43 

13 14 

14 42 

16 07 

17 29 

18 46 

20 00 

21 09 

22 14 

23 16 

24 12 

25 06 

25 55 

26 40 

27 21 

27 58 

28 32 

29 02 
29 28 

29 51 

30 II 
30 27 
30 40 

30 50 

30 57 

31 00 
31 00 
3058 
30 52 

30 45 
30 34 
30 21 
30 05 

29 45 
79 23 

28 59 
28 32 
28 02 

36 56 

26 20 

25 40 
24 58 
24 15 
23 27 

22 39 
21 47 

20 54 

1958 

19 00 

18 00 
16 59 

15 55 

14 49 
13 41 
la 32 

II 21 
10 09 

857 

7 42 
6 26 

5 10 
3 53 

2 36 
I 18 
o 00 



or 



17 59 

19 10 

20 17 
21 20 
22 20 
23 16 

24 08 

24 55 

25 39 

26 20 

26 56 

27 30 

27 59 

28 26 

28 49 

29 08 
29 24 
29 37 

29 47 
29 54 
2958 
29 59 
29 57 
29 52 

29 44 

29 35 
29 21 
20 06 



28 47 
28 27 

28 03 

27 37 
27 09 
26 37 
26 04 
25 28 

24 50 
24 10 
23 26 
22 42 

21 54 
21 05 

20 12 
19 19 
18 22 
17 24 
16 24 
15 22 

14 19 

13 13 
12 06 
10 58 



7 

6 

5 
3 

2 

I 
o 



26 

13 
00 

45 
31 
15 
00 



63<> 



00 


00 


3?? 


I 34 


3 09 


6 34 


4 42 

6 15 


.809 


7 46 


9 41 


9 14 


XI 12 


10 41 


12 39 


12 05 


14 05 


13 27 


15 26 


14 45 


16 45 


16 00 



^ 



7 
6 

4 

3 
2 

I 

o 



TO 
00 

49 
37 

25 
12 

00 



17 12 

18 20 

19 25 

20 27 

21 24 

22 19 

23 09 

23 56 

24 39 

25 19 



26 57 

27 22 

27 45 

28 04 
28 20 
28 33 

28 43 
28 51 

28 55 , 
2856 ' 

2855 
28 51 

2843 
28 33 
28 21 
28 07 

27 49 
27 29 

27 07 
26 41 

26 14 

25 43 
25 II 

24 36 

23 59 
23 20 
22 39 

21 55 
21 09 
20 21 

IQ 31 
18 38 

17 44 
16 48 

15 49 
14 50 

13 48 
12 45 
II 41 
10 3§ 

Q S 

8 19 



es^" 



o 
I 

3 

4 
5 
7 



00, 

30 

00 

29 
57 
24 



8 48 

10 II 

11 31 

12 50 

14 05 

15 17 

16 27 

17 32 

18 35 

19 35 

20 30 

21 22 



22 12 

22 57 

23 39 

24 18 

24 54 

25 26 



25 54 

26 19 

26 42 

27 01 

27 17 
27 30 

27 40 
27 48 
27 53 
27 54 
27 53 
27 49 

27 42 

27 33 
27 22 

27 07 
26 51 

26 32 

26 09 

25 45 
25 19 
24 50 
24 19 
23 45 

23 09 
22 31 
21 51 
21 08 
20 24 

19 37 

18 40 

17 58 
17 06 
16 12 

15 16 
14 18 

13 19 
12 18 

II 15 
10 12 

o 07 

8 01 



6 

5 

4 

3 

2 

I 
o 



55 

4; 



29 
19 
10 
00 



64° 



o 
I 

2 
4 
5 
7 



00 
26 

51 
16 

40 

02 



8 24 

9 42 

10 59 

12 14 

13 26 
15 35 

15 42 

16 45 

17 45 
1843 

19 37 

20 27 

21 15 

22 00 

22 40 

23 18 

23 53 

24 24 

24 52 

25 17 
25 39 

25 59 

26 14 

26 27 

2638 

26 45 
26 49 
26 52 

26 51 
26 47 

26 41 
26 32 
26 22 
26 08 
25 53 
25 33 

25 12 

24 49 
24 23 
23 56 
23 26 
22 53 

22 18 
21 42 
21 04 
20 22 

39 
55 

18 07 

x6 28 

15 36 

14 41 

13 46 

12 49 

11 50 
10 51 

9 49 
§46 
7 43 



6 
5 
4 
3 

2 
I 
o 



38 

34 
28 
22 
14 
07 
00 



65<> 



00 
21 
42 
03 
23 
41 



7 59 
9 14 

10 27 

11 38 

12 47 

13 54 

14 57 

15 59 

16 56 

17 52 

18 44 

19 34 

20 19 

21 02 

21 41 

22 18 

22 52 

23 23 

23 51 

24 15 
24 36 

24 56 

25 II 

25 25 

25 35 
25 42 
25 47 
25 49 
25 49 
25 46 

25 40 

25 32 
25 22 

25 09 
24 54 
24 36 

24 15 
23 53 
23 29 
23 02 
22 33 
22 02 



21 28 
20 53 I 
20 15 . 
19 36 
18 55 
18 II 

17 26 
16 38 
15 50 
14 59 
14 07 

13 14 

12 19 

II 23 

10 25 

26 

26 

7 24 



t 



6 


23 


5 


20 


4 


17 


3 


13 


2 


09 


I 


04 





00 



66° 



00 
17 
35 
51 
07 
21 



9 57 

11 014 

12 10 

13 13 

14 15 

15 14 

16 09 

17 02 

17 53 

18 40 



22 49 

23 13 
23 34 

23 54 

24 09 
24 22 

24 33 
24 40 
24 45 
2447 
24 47 
24 42 



24 
24 
24 



39 
32 
22 



24 09 
23 55 
23 38 



67° 



00 

14 
26 

39 
51 
01 



7 12 

8 20 

9 26 

10 31 

11 34 

12 34 

13 33 

14 28 

15 22 

16 13 

17 01 
17 47 



21 48 

22 12 
22 32 

22 51 

23 06 
23 19 

23 29 
23 37 
23 42 
23 45 
23 45 
23 42 

23 38 
23 31 
23 22 
23 10 
22 56 
22 40 



O80 



o 
I 

2 
3 
4 
5 



6 49 



I 



23 19 
2258 


22 22 




22 01 




22 34 


21 39 




22 08 


21 13 




21 4c 


20 47 j 


21 10 


20 19 , 

1 


20 38 


19 47 




20 04 


19 15 
18 40 




IQ 28 
18 51 




18 04 




18 10 


17 26 




17 28 


16 45 




16 45 


16 03 




15 59 


15 20 




15 12 


1435 




14 24 


1348 




13 33 


13 00 




12 42 


12 II 




II 50 


II 20 




10 55 


10 28 




9 59 


9 34 




? 03 


8 40 




8 05 


7 45 




7 07 


6 49 




6 08 


552 




5 07 


4 54 




4 07 


?P 




3 05 




2 04 


I 59 




I 02 


59 




00 


00 





20 48 

21 II 

21 31 

21 49 

22 OS 

22 16 

22 27 
22 34 
22 40 
22 42 

22 43 
2241 

22 37 
22 30 
22 21 
22 10 

21 57 
21 42 

21 25 
21 05 
20 44 
20 20 

19 54 
19 27 

18 57 
18 26 

17 53 
17 18 
16 41 
16 03 

15 23 
14 40 

13 58 

13 13 
12 27 

\i 39 

to 51 

10 01 

9 10 

8 18 

7 25 
6 32 



36 
42 
46 

50 
54 

57 
00 



00 I 
10 I 
19 ' 

27 , 
36 

42 < 



9 58 

10 58 

11 55 



12 


51 


13 44 


14 


36 


15 


24 


10 


II 


16 


54 



19 24 


18 29 


17 35 


20 06 


19 10 


18 14 


20 44 


1947 


18 50 


21 20 


20 22 


19 24 


21 53 


2053 


19 55 


22 23 


21 23 


20 22 



690 



o 
I 

2 

3 

4 

5 



oc 

06 

II 

16 

21 

23 



6 26 

7 27 

8 28 

9 26 

10 23 

11 17 

12 II 

13 01 

13 50 

14 36 

15 21 

16 03 

16 42 

17 19 

18 26 

18 56 

19 23 

19 47 

20 10 

20 30 



20 


46 


21 


01 


21 


14 


21 


23 


21 


31 


1 ^^ 


37 


21 


40 



21 40 

21 39 

21 35 

21 29 
21 21 
21 10 



7 56 
7 05 
6 14 



5 
4 

3 

2 
I 
o 
o 



22 

28 
36 
42 
48 

54 
00 



70° Honr Angle. 



00 
02 
03 
04 
05 
05 



6 

7 
7 



04 

03 

^59 

855 

9 48 

10 40 



11 30 

12 18 

13 05 

13 49 

14 32 

15 12 



15 
16 
16 
17 



49 



24 



20 58 


I 


20 44 


I 


20 27 


I 


20 00 

19 48 


I 
I 


19 26 




19 00 

18 34 


1 


18 07 




17 37 


I 


17 05 


I 


16 31 




15 56 




15 19 




14 41 




14 01 




13 20 




12 37 




II 08 


I 


10 21 




9 33 
8 45 





1847 
19 09 

19 29 

19 45 

20 00 

20 II 

20 21 
20 29 

20 35 
20 37 
20 38 
20 37 



20 34 
20 28 
20 21 
20 II 

9 59 
9 46 



29 
12 

52 

831 



I 



08 
43 

16 

47 

17 

45 
II 

36 



4 00 
3 22 
2 42 
2 02 

o 36 



I 



9 52 
07 
20 

7 32 
645 
5 56 



06 
16 

25 
34 
43 
52 
00 



la. 
O 



3 



6 







10 



11 



13 



00 
10 
SO 
SO 
40 
50 

00 
10 
30 
SO 
40 
50 

00 
10 
30 
30 
40 
50 

00 
10 
30 
SO 
40 
50 

00 
10 
30 
SO 
40 
50 

00 
10 
30 
SO 
40 
50 

00 
10 
30 
SO 
40 
50 

00 
10 
30 
SO 
40 
50 

00 
10 
30 
SO 
40 
50 

00 
10 
30 
SO 
40 
50 

00 
10 
30 
SO 
40 
60 

00 
10 
30 
SO 
40 
50 
00 



In North Utltnde, when the star is rising or Bast of the meridian, the tabulated azimuths are reckoned from North to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from North to West. 

In Soath latltvde, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from South to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from South to West. 

When the latltvde and def llnatlon are of different nane, the tables are to be entered with the supplement of the hour angle and the 
supplement of the tabulated azimuth is to be taken for the required true bearing. 
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AZIMUTH OR TRUE BEARING. 



1«AX1TUI>E 1&°. 



DECLINATION— SAME NAME AS— LATITUDE. 



I«ATITUDB 16<>. 



Hour Anffle* 



li. 
O 



6 



9 



lO 



11 



12 



in* 
OO 
10 
20 
SO 
40 
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In Nortk lttlt«de, when the star is rising or East of the meridian, the tabulated aximuths are reckoned from North to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from North to West. 

In 8<nith latltade, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from South to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from South to West. 

When the latltvde and deellBatlon are of different name, the tables are to be entered with the supplement of the hour an^e and the 
supplement of the tabulated azimuth is to be taken for the required true bearing. 
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II 

9 
7 
5 

3 
I 

o 



42 

48 
53 
56 

57 

5P 
00 



47° Hoar Ancle. 



o 00 

3 13 
6 24 

9 30 

12 32 

15 28 

18 14 

30 52 

23 20 

25 40 

27 49 

29 48 

31 39 

33 19 

34 51 

30 15 

37 31 
3839 

39 40 

40 55 

41 2t 

42 06 

42 43 

43 15 

43 42 

44 04 
44 22 
44 36 
44 46 
44 52 

44 55 

44 54 
44 50 
44 42 
44 31 
44 17 

44 00 
43 40 
43 16 
42 50 

42 30 
41 48 

41 13 

40 34 
39 54 
39 10 

38 21 

37 32 

36 37 

35 41 
34 41 
33 37 

32 30 

31 21 

30 07 

28 50 

27 30 

26 07 

24 41 
23 12 

21 39 
20 03 
18 24 

16 42 
14 58 

13 12 



II 

9 
7 
5 

3 
I 



23 
32 

39 
46 

52 
56 
00 



O 



2 



3 



6 



9 



10 



11 



12 



00 
10 
20 
80 
40 
50 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
SO 
40 
60 
00 



In North Utltiide, when the star is risine or East of the meridian, the tabulated azimuths are reckoned from North to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from North to West. 

In South latitude, when the starisrisine or East of the meridian, the tabulated azimuths are reckoned from South to East; and 
when the star is setting or West of the meriman. the tabulated azimuths are reckoned from South to West. 

When the latitude and declination are of different name, the tables are to be entered with the supplement of the hour angle and the 
supplement of the tabulated azimuth is to be taken for the required true bearing. 
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AZIMUTH OR TRUE BEARING. 



liATITUBB 150. 



DECLINATION— SAMB NAMB AS— LATITUDE. 



liATITVDB ISC'. 



Hour Angle* 



1ft. 
O 



2 



3 



6 



10 



11 



12 



00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
SO 
40 
SO 

00 
10 
20 
SO 
40 
SO 

00 
10 
20 
SO 
40 
SO 

00 
10 
20 
SO 
40 
SO 

00 
10 
20 
SO 
40 
SO 

00 
10 
20 
SO 
40 
SO 

00 
10 
20 
so 
40 
so 

00 
10 
20 
so 
40 
so 
00 



480 I 490 



o / 

o 00 

3 <H 
6 06 

9 05 
" 59 

14 47 

17 38 
20 00 
22 25 

24 40 
26 46 
28 43 

30 30 

32 II 

33 41 

35 <H 

36 20 

37 27 

38 29 

39 24 

40 12 

40 55 

41 34 

42 05 

42 33 

42 57 

43 15 
43 29 
43 41 
43 47 

43 50 
43 51 
43 47 
43 39 
43 30 
43 16 

43 00 
42 40 



42 
41 
41 



18 

51 
23 



40 51 

40 17 

^P 

38 15 
37 28 
3638 

35 46 
34 50 
33 51 
32 49 
31 43 
30 35 

29 23 
28 08 
26 49 
25 28 
24 03 
22 35 

21 05 
19 3» 
17 55 
16 16 

14 34 
12 50 

II 04 

9 17 
7 27 
536 
3 45 
I 53 
o 00 



o 
o 

2 

i 

II 
14 



00 

55 
50 
41 
27 
09 



16 44 

19 12 

21 30 

23 42 

25 45 

27 39 

29 25 

31 03 

32 32 

33 54 

35 09 

36 17 

37 18 

38 J3 

39 03 

39 46 

40 24 

40 56 

41 25 

41 49 

42 08 
42 24 
42 35 
42 42 

4246 
42 46 
42 44 
42 37 
42 28 
42 16 

41 59 
41 40 
41 18 

40 53 
40 26 

39 55 

39 21 
38 44 
38 05 
37 22 
36 36 
35 47 

34 55 
34 00 
33 03 
32 01 

30 57 
29 49 

28 39 
27 26 

26 09 

24 49 
23 26 

22 01 

20 32 

19 01 

17 26 

15 50 
14 10 
12 29 

10 46 
9 01 



7 
5 



14 
27 



3 38 



I 

o 



49 
00 



SOo 



o 00 

2 48 

5 34 

8 18 

10 58 

1333 

16 02 

18 24 

24 46 

26 37 

38 21 

29 56 

31 25 

32 46 

34 01 
3508 

3609 I 
37 04 I 

37 53 
3836 i 

39 15 t 

39 48 

40 17 I 

40 41 I 

41 01 ! 
41 17 
41 29 
41 37 

41 42 • 

41 43 
41 41 I 

41 35 
41 26 ' 

41 15 

40 59 . 
40 40 ' 
40 19 I 

39 55 
3? 58 

38 25 
37 49 
37 10 
36 28 

35 43 
34 55 

34 04 

33 10 
32 13 

31 14 

30 II 

29 05 

27 55 
26 4^ 

25 28 
24 10 
22 49 
21 25 

19 58 
18 30 

i6 58 

15 24 

13 47 
12 09 

10 28 



8 46 1 


7 03 
5 18 


3 32 

I 46 


00 



Sio 



o / 

O 00 
3 40 

5 20 

7 56 

10 30 

12 58 

15 21 
17 38 
1948 
21 52 
2348 
25 36 

27 »9 

28 52 

30 19 

31 39 

32 53 

34 00 

35 00 

35 55 

36 44 

37 28 
3807 

38 40 



39 09 
39 34 

39 54 

40 II 
40 24 
40 32 

40 38 
40 
40 
40 33 
40 25 



I 



I 
40 13 1 

3958 , 
39 41 
39 20 i 
3857 I 
38 30 I 
38 01  

37 29 
36 53 
36 15 
35 34 
34 50  
34 04 . 

33 14 
32 20 i 

31 24 ; 

30 26 ' 
2Q 24 
28 19 

27 12 
26 02 
24 48 

23 32 
22 12 
20 51 

19 27 

17 59 ' 
16 30 

14 57 

13 24 
II 48 

10 10 I 
8 31 I 
6 50 ' 

5 09 
3 27 
1 43 
o 00 



S2<> 



o 00 

2 33 
506 

7 35 
10 02 ' 

12 25 ! 



6 

5 

■3 
I 
o 



14 42 

16 54 

19 00 

21 00 

22 53 

24 39 

26 17 

27 49 

29 15 

30 33 

31 46 

32 52 

33 52 

34 47 

35 36 

36 20 

36 59 

37 32 

38 05 

38 2§ 
3848 

39 05 
39 
39 

39 33 

39 36 
39 34 
39 31 
39 23 
39 " 

3858 
3841 
38 21 

37 59 
37 33 
37 04 

36 32 
35 58 
35 21 
34 41 
33 57 
33 12 

32 23 
31 31 
30 37 
29 39 
2838 
27 36 

26 29 

25 20 
24 08 
22 53 

21 37 

20 16 

1854 

17 29 
16 02 
14 32 
13 01 
II 28 



53 

16 

39 
00 
20 
40 
00 



SSo 



o 

2 
4 
7 
9 



00 

27 
52 
16 

36 



" 53 

14 05 
16 12 
18 14 

20 09 

21 59 
23 42 

28 12 

29 30 

30 41 

31 46 

32 45 

33 40 

34 29 

35 12 



3« 

3' 



51 
25 



3656 
37 21 

37 42 

38 00 
38 13 
38 23 

38 29 
38 32 
38 31 
38 28 
38 21 
38 II 

37 58 
37 41 
37 
37 
36 35 
36 07 

35 36 
35 02 
34 27 
33 47 
33 05 
32 20 



22 
00 



31 32 
30 42 
20 48 
28 52 

27 52 
26 51 



25 46 
24 39 
23 29 
22 15 
21 01 
19 42 

18 23 
17 00 

15 34 
14 07 

12 38 
II 07 



35 
01 

27 
5» 
14 
38 
00 



S40 



o 00 
2 20 

39 
56 
9 10 
II 22 



t 



13 29 = 
15 32 
17 29 . 
19 20 

21 07 • 

22 46 

24 20 

2548 

27 10 

28 27 

29 37 

30 41 

31 39 I 

32 33 I 

33 23 I 

34 06 I 

34 45 ' 

35 19 

$f 

36 3' 

36 54 

37 08 

37 18 

37 25 
37 28 
37 29 
37 25 



37 
37 



19 
10 , 



36 57 
36 42 
36 23 
36 02 
35 38 
35 10 

34 40 
34 08 
33 32 

32 53 
32 12 

31 28 

30 41 
29 52 
29 00 

28 05 
27 07 
26 07 

25 04 

23 58 
22 49 

21 38 
20 24 
19 09 

17 50 
16 29 

15 07 

13 43 
12 16 
10 48 



9 18 
748 

6 15 
4 42 
3 08 

I 35 
o 00 



bb'' 



o f 
O 00 

2 14 
426 

6 37 
847 

10 53 

12 54 
14 52 
16 46 

18 33 

20 16 

21 52 

23 24 

24 50 

26 09 

27 25 

28 33 

29 37 

30 35 

31 28 

32 17 

33 00 
3338 

34 13 

34 42 

3508 

35 31 

35 49 

36 03 
36 13 

36 21 
36 



9 
7 
6 

4 

3 
I 
o 



36 
36 22 
36 17 
36 08 

35 56 
35 42 
35 24 
35 03 
34 40 
34 13 

33 44 
33 12 
32 37 
32 00 

31 20 
30 37 

29 51 

29 03 
28 12 

27 iS 

26 22 

25 22 

24 20 
23 17 
22 10 
21 01 

49 
36 

17 19 
16 01 
14 41 
13 18 

" 54 
10 28 



01 

33 
03 

34 
02 

32 
00 



66O 



o / 
o 00 

2 07 

4 15 

6 20 

8 24 

10 34 



12 


31 


;j 


14 
03 


17 47 


19 


26 


21 


00 


22 


29 


23 52 


^ 


10 
24 


^ 


31 

34 



7 
5 

4 

2 

I 
o 



29 31 

30 23 

31 II 

31 54 

32 33 

33 07 

33 37 

34 03 
34 26 

34 44 
3458 

35 09 

35 17 
35 22 
35 23 
35 20 
35 15 
35 07 

34 56 
34 41 
34 24 
34 04 
33 42 
33 16 

32 48 
32 17 
31 43 
31 07 

30 2h 

29 45 

2Q 00 
28 13 
27 24 
26 31 
25 36 

24 39 

23 39 
22 36 

21 31 
20 24 
19 14 
IK 02 

16 47 

15 32 

14 14 

12 54 
II 32 
10 10 

8 45 



19 
53 
25 
57 

29 
00 



67° 



o 00 
2 02 

4 <H 
6 03 
8 01 
956 

II 49 
1338 
15 22 
17 03 
1838 

20 10 

21 36 

22 57 

24 12 

25 24 

26 31 

27 32 

28 28 

29 2i) 

30 07 

30 49 

31 28 

32 02 

32 32 

32 59 

33 21 
33 39 

33 54 

34 05 

34 13 
34 19 
34 19 
34 18 
34 13 
34 06 

33 56 
33 41 
33 26 
33 06 
32 44 
32 19 

31 52 
31 22 
30 49 
30 13 
30 
54 



S 



28 10 
27 



26 
25 46 
24 52 
23 55 

22 57 
21 56 
20 53 
19 47 

18 39 
17 30 

16 18 
15 03 
13 48 
12 30 
II II 
9 50 

8 29 

05 
42 
17 
52 
26 
00 



7 
5 
4 

2 
I 
o 



S8<> 



o 
I 
3 
5 

7 
9 



00 

56 

52 

47 
40 

30 



25 
24 59 
24 07 

23 II 

22 14 

21 16 
20 14 
19 10 
18 04 
16 57 

15 47 
14 35 
13 22 

12 06 
10 49 

9 31 



8 
6 

5 
4 

2 

I 



12 
51 

31 
08 

46 
23 



II 17 

13 02 

14 43 

16 19 

17 52 

19 20 

20 44 

22 02 

23 16 

24 25 

25 30 

26 30 



I 



I 



27 25 ' 

28 16 

29 03 ' 

29 45 ' 

30 23 I 

30 56 

31 37 

31 53 

32 15 
32 34 

32 49 

33 00 

33 09 
33 15 
33 10 
33 15 
33 II 
33 04 

32 54 
32 41 
32 25 
32 07 
31 46 
31 22 

30 55 
30 26 

29 54 
29 19 

28 42 
28 03 

27 20 
26 



o 00 



S90 


Hoar Angle. 


/ 


1ft. 


m. 


00 





00 


I 51 




10 


34a 




20 


5 31 




SO 


7 19 




40 


904 




SO 


10 47 


1 


00 


12 28 




10 


14 04 




20 


1538 




SO 


17 07 




40 


18 32 




SO 


19 52 


2 


00 


21 08 




10 


22 20 




20 


23 27 




SO 


24 30 




40 


25 29 




SO 


26 23 


3" 


00 


27 H 




10 


27 49 




20 


28 41 




SO 


29 19 




40 


29 52 




SO 


30 22 


4 


00 


3048 




10 


31 10 




20 


31 29 




SO 


31 45 




40 


31 56 




so 


32 05 


S 


00 


32 II 




10 


32 13 




20 


32 12 




so 


32 08 




40 


32 02 




so 


31 53 


6 


00 


31 41 




10 


31 25 
31 08 




20 
so 


3048 




40 


30 24 




so 


2958 


7 


00 


29 30 




10 


28 59 




20 


28 26 




so 


27 50 




40 


27 II 




so 


26 30 


8 


00 


2546 




10 


25 01 




20 


24 12 




so 


23 22 




40 


22 28 




so 


31 33 


9 


00 


20 36 




10 


»9 36 




20 


x8m 




so 


17 29 




40 


16 24 




so 


15 16 


10 


00 


14 06 




10 


12 56 




20 


II 42 




so 


10 28 




40 


9 12 




so 


7 56 


11 


00 


6 59 




10 


5 19 




20 


4 00 




so 


2 41 




40 


I 21 




so 


00 


12 


00 



In North Utltvde, when the star is risinfj^ or Kast of the meridian, the tabulated azimuths are reckoned from North to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from North to West. 

In Koath Utltade, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from South to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from South to West. 

When the Imtltade and deellnatlon are of different name, the tables are to be entered with the supplement of the hour angle and the 
supplement of the tabulated azimuth is to be taken for the required true bearing. 
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AZIMUTH OR TRUE BEARING. 



liATITUDE 150. 



DBCLINATION—SAME NAME AS— LATITUDE. 



ULTrrvvB ISO. 



Hour Aiifl^le. 



h. 


m.l 


O 


OO 




lO 




30. 




30 




40 




60 


1 


OO 




lO 




20 




SO 




40 




. 60 


2 


OO 




lO 


' 


20 




30 




40 




60 


3 


OO 




lO 




20 




30 




40 




50 


4 


OO 




10 




20 




30 




40 




frO 


6 


OO 




lO 




ZO 




30 




40 




60 


6 


OO 




lO 




30 




30 




40 




60 


7 


OO 




lO 




SO 




30 




40 




50 


8 


OO 




lO 




20 




SO 




40 




50 


9 


OO 




lO 




30 




SO 




40 




50 


10 


OO 




lO 




30 




30 




40 




60 


11 


OO 




lO 




30 




SO 




40 




50 


12 


OO 



60° 


6I0 


eao 


o * 


/ 


/ 


OO 


00 


00 


I 46 


I 41 


136 


3 31 


3 22 


3 12 


5 16 

6 59 


5 01 


4 47 
• 21 


6 39 


8 40 


8 16 


7 53 


10 19 


9 50 


9 23 


II 55 


II 22 


10 50 


13 27 


12 51 


12 16 


14 57 
16 22 


14 17 


13 39 


15 39 


14 57 


17 45 


16 58 


16 13 


19 03 


18 13 


17 25 


ao 17 


19 25 


18 35 


21 26 


20 33 


19 40 


22 32 


21 36 


20 41 


23 34 


22 36 


21 39 


24 31 


23 31 


22 34 


25 23 


24 23 


23 24 


26 13 


25 II 


24 II 


28 15 


25 55 


24 54 


2636 


25 34 


27 II 


26 09 


28 49 


27 44 


26 42 


29 17 


28 13 


27 10 


29 44 


28 40 


27 36 


30 06 


29 01 


2758 


30 25 


29 20 


28 16 


30 40 


29 35 


28 32 


30 53 


2948 


2845 


31 02 


2958 


2854 


31 08 


3003 


29 00 


31 II 


30 07 


29 04 


31 II 


30 07 


2905 


31 08 


30 05 


29 02 
2857 


31 02 


2959 


3052 


2951 


a8 50 


30 41 


29 40 


3839 


30 26 


29 27 


527 


3009 


2Q 10 


28 II 


29 50 


2851 


2753 


29 27 


28 30 


27 32 


ao 02 
28 35 


28 06 


27 09 


27 39 


26 43 


28 04 


27 10 


26 15 


27 32 


26 38 


2545 


26 57 
26 20 


26 05 
25 28 


25 12 
24 37 


2540 


24 50 


23 59 


2458 


24 09 


23 20 


24 13 


23 25 


22 38 


23 26 


22 39 


21 54 


22 36 


21 52 


21 08 


21 45 


21 02 


20 19 


20 51 


20 10 


19 29 


1956 
18 58 


19 16 
18 19 


1836 
17 42 


1758 


17 22 


16 45 


16 55 


16 21 


1547 


15 52 


15 20 


14 47 


14 46 


14 16 


13 46 


13 38 


13 II 


12 43 

II 38 


12 30 


12 04 


II 19 


10 56 


10 33 


10 07 


46 


9 26 


854 


836 


8 18 


7 40 


7 24 


7 OO 


625 


6 II 


5 58 


5 09 


458 


448 


3 52 


3 44 


336 


2 35 


2 30 


2 25 


I 18 


1 15 


I 12 


00 


00 


00 



030 



o 
I 

3 

I 



00 

31 
03 
33 
03 
30 



8 56 

10 20 

11 41 

13 01 

14 16 

15 29 



16 39 

17 46 

18 4 

19 4 

20 44 

21 37 



22 25 

23 II 

23 53 

24 32 

25 07 
25 39 



26 
26 



07 
33 



26 54 

27 13 
27 28 

27 41 



6 

5 

4 

3 

2 

I 
o 



52 

45 



19 
10 
00 



64^ 



I 



27 50 

27 57 

28 01 

28 02 

28 00 

2756 

27 48 
27 38 
27 27 

37 12 
2655 
2635 

26 12 

25 47 
25 21 

24 51 
24 20 

23 45 

23 09 
22 31 

21 51 
21 08 

20 23 
19 36 

1847 

17 55 
17 04 
16 10 

15 13 
14 16 

13 16 
12 15 

II 13 

10 09 

9 05 

8 00 



o 

I 

2 
4 
5 
7 



00 

28 

54 
20 

45 
08 



6 

5 
4 
3 

2 
I 
O 



37 
32 
26 
20 

13 
07 
00 
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831 

11 08 

12 24 

13 36 

14 47 

15 53 

16 57 

175^ 

18 56 

19 51 

20 42 

21 28 

22 13 

22 54 

23 32 

24 05 

24 37 

25 04 
25 30 

25 51 

26 10 
26 25 
26 38 

26 47 
26 54 
2658 
26 59 
26 58 
26 54 

26 48 
26 38 
26 27 
26 13 
25 56 
25 37 

25 15 
24 52 
24 26 

23 57 
23 27 

22 54 

22 19 
21 42 

21 03 
20 21 
38 
53 

18 06 

17 16 
16 26 

15 34 
14 40 
13 44 

12 46 
II 48 
10 48 

9 47 
844 
7 41 






o / 

00 

1 23 

2 46 
4 



648 

8 (^ 

9 22 

10 36 

11 48 

12 58 

14 04 

15 09 

16 10 

17 09 

18 05 

1857 

19 46 

20 32 

21 15 

21 55 

22 31 

23 05 

23 35 

24 02 
24 27 

24 48 

25 07 
25 21 

25 35 

25 45 
25 51 
25 56 
25 57 
25 56 
25 53 

25 46 
2538 
25 27 
25 
24 
24 39 

24 18 
23 56 
23 31 
23 03 
22 34 
22 02 

21 29 

20 53 
20 16 

36 



;i 



54 
18 II 



17 25 
16 38 
15 49 
14 59 
14 06 

13 12 



12 18 
II 21 
10 24 
9 24 
825 
7 24 



6 

5 

4 
3 

2 
I 
o 



22 
20 
16 

05 
00 



66° 



o 

o 
I 

2 

3 

5 
6 



00 
18 

37 
54 
II 

27 



I 



40 

54 

10 04 

11 12 

12 19 

13 23 

14 25 

15 23 

16 20 

17 14 

18 04 

18 51 

19 36 

20 17 

20 56 

21 31 

22 04 

22 34 

23 00 

23 24 

23 45 

24 03 
24 18 

24 31 

24 41 
24 48 

24 52 
24 54 
24 53 
24 51 

24 45 
24 37 
24 27 
24 14 
23 59 
23 42 

23 22 

23 00 

22 35 
22 10 
21 42 
21 II 

20 39 
20 05 
19 28 
18 50 
18 
17 

16 44 

15 59 
15 II 
14 23 

13 33 
12 41 

II 48 

10 54 

9 59 
9 01 

8 04 

706 



67° 



6 

5 
4 

3 

2 



06 
06 
06 

05 
03 



I 02 
o 00 



o 

I 

2 
3 



00 
14 

28 

42 

55 
07 



I 



6»o 



17 
27 

9 

10 

11 43 ' 

12 44 

13 42 

14 38 

15 33 

16 23 

17 12 

17 57 

18 41 

19 21 
1958 

20 32 

21 04 

21 33 

21 59 

22 22 

22 43 

23 00 

23 15 
23 28 

23 38 
23 45 
23 50 
23 52 
23 52 
23 49 

23 44 
23 37 
23 27 

23 15 
23 00 

22 44 

22 25 
22 04 

21 41 
21 16 
20 49 
20 20 

19 49 

IQ 16 
18 41 
18 (U 
17 26 

16 45 

16 03 

15 19 
14 35 
1348 
12 59 
12 10 

II 19 
10 27 

9 34 
8 40 

7 44 
6 49 



5 

4 

3 

2 

I 
I 
o 



52 
54 
55 
57 
58 
00 
00 



o 

I 
2 
3 
4 
5 



00 
10 
21 
30 
39 
47 



654 

7 59 

9 03 

10 05 

11 06 

12 04 

13 00 

13 54 

14 46 

15 35 

16 21 

17 04 

17 46 

18 24 

19 00 

19 33 

20 04 

20 32 

20 57 

21 20 
21 40 

21 58 

22 13 
22 24 

22 35 
22 42 
22 47 
22 49 
22 50 
22 46 

22 42 

22 36 

22 26 
22 15 
22 01 

21 45 

21 
21 
20 46 
20 22 

19 56 
19 28 

18 58 
18 26 

17 53 
17 18 
16 41 
16 02 

15 21 
14 40 
13 57 
13 12 
12 26 
II 38 

10 50 

10 00 

o 09 

8 17 
7 24 
6 31 



36 

41 

45 

49 

53 

57 
00 



e^ 



I 



70° 



00 

1 07 

2 12 

3 18 



I 



631 
33 
33 

9 32 

10 30 

11 25 

12 18 

13 10 

13 59 

14 46 

15 31 

16 12 

16 51 

17 28 

18 03 

18 36 

19 05 
19 32 

19 57 

20 19 
20 38 

20 55 

21 10 

21 23 
21 32 

21 39 
21 44 
21 47 
21 47 
21 45 

21 41 
21 
21 
21 15 
21 02 
20 47 

20 30 
20 12 

19 51 
19 28 

19 03 
18 37 

i8 08 

17 37 
17 06 
16 32 
15 56 
15 19 

14 41 
14 01 
13 20 
12 37 

II 53 
II 07 

10 20 

9 33 
8 44 
7 54 
7 04 

6 13 



5 
4 
3 

2 
I 
o 
o 



21 

28 
35 
41 
48 
54 
00 



00 

1 03 

2 05 

3 07 

4 08 

5 09 



I 



6 06 

07 
04 
9 00 

9 55 
10 47 



38 
26 

13 

57 
40 

20 



6 33 
707 

7 38 

8 06 

832 



856 
9 17 
9 36 
9 52 
07 



20 
20 19 

20 29 
20 36 
20 41 
20 43 
20 44 
20 42 

20 38 
20 32 
20 25 
20 14 
20 03 
19 49 

19 33 

10 14 

ifiss 

18 32 
18 10 
17 44 

17 17 
16 48 
16 18 

15 45 
15 12 
14 36 

13 59 
13 22 
12 41 
12 01 

11 19 
10 35 



5 
4 
3 

2 

I 
o 
o 



51 
05 
20 

32 
44 
55 

05 
16 

25 

34 
43 
51 
00 



Hoar An^le* 



o 



3 



6 



9 



10 



11 



1% 



00 
10 

»o 

SO 
40 
50 

00 
10 

%o 

SO 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
SO 
40 
50 I 

00 
10 
20 I 
SO ' 
40 ' 
50 I 

00 ' 

10 

20 

SO 

40 

50 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
SO 
40 
50 
00 



In North Ittltide, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from North to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from North to West. 

In South latitude, when the star is risine or East of the meridian, the tabulated azimuths are reckoned from South to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from South to West. 

When the latitude and derllnatlon are of different name, the tobies are to be entered with the supplement of the hour angle and the 
supplement of the tobulated azimuth is to be taken for the required true bearing. 
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AZIMUTH OR TRUE BEARING. 



UiTlTtiJDE 160. 



DECUNATION— SAMK NAME AS— LATITUDE. 



LATITUDE 16°* 



Hoar Ancle. 



2 



8 



6 



8 



9 



10 



11 



13 



OO 
lO 
20 
30 
40 
50 

OO 
lO 
20 
80 
40 
50 

OO 
10 
30 
80 
40 
50 

OO 
lO 
30 
SO 
40 
50 

OO 
lO 
SO 
80 
40 
60 

OO 
lO 
20 
SO 
40 
50 

OO 
lO 
20 
SO 
40 
SO 

OO 
lO 
30 
SO 
40 
60 

OO 
lO 

%o 

SO 
40 
50 

OO 
lO 
ZO 
30 
40 
50 

OO 
lO 
ZO 
SO 
40 
50 

OO 
lO 
20 
SO 
40 
50 
OO 



24' 



o ' 
O OO 

i6 07 

29 37 
40 OO 

47 58 

53 43 



I? 



00 
1 14 

63 42 
6538 

67 08 

68 19 

69 16 

70 01 

70 35 

71 02 
71 31 
71 36 

71 45 
71 50 
71 52 
71 50 
71 46 

71 39 

71 38 

71 17 
71 02 
7046 
70 27 
70 06 

6943 
69 20 

6854 
68 36 

67 55 
67 34 

66 49 
66 13 
6536 
6456 

64 12 

63 27 

62 39 
61 49 

60 57 
60 00 

59 00 

57 57 

56 50 
55 40 

54 25 
53 05 
51 41 
50 12 

4837 
46 57 
45 10 
43 16 
41 16 
3908 

36 52 
34 28 
31 57 
29 16 
26 28 

23 32 

20 36 

17 15 

13 57 
10 32 

7 04 

3 33 
o 00 



250 



o 00 

lA 10 

26 39 
36 44 
44 29 
50 24 

54 53 

58 21 

61 03 

63 10 

Sf! 

67 16 

68 07 

68 48 

69 30 
6946 

70 04 

70 17 
70 a6 
70 32 
7032 
70 30 
70 35 

70 17 

70 07 

69 54 

69 39 
69 32 

69 P3 

6841 
68 18 

67 53 
67 26 

6656 
66 25 

65 52 
65 16 

64 39 
63 58 
63 16 

62 31 

61 43 
60 53 
60 01 

59 04 
58 05 
57 01 

55 55 

54 44 
53 30 
52 II 
50 47 
49 17 

47 43 
46 o: 



26' 



27« 



?l 



44 
42 33 
40 34 

38 17 

36 04 

33 41 
31 12 
28 35 
25 49 
22 55 

19 55 

16 47 

13 34 
10 15 

6 53 



3 
o 



27 
00 



O 00 

12 43 
34 10 

33 43 

41 31 

47 18 



51 

5§ 
5t 



57 
36 
28 



60 46 
62 36 

64 05 

65 18 

66 16 

67 02 
67 39 






r 





00 


II 


30 


33 


03 


31 05 
3830 

44 26 


49 


10 


52 57 


§ 


59 
36 


60 
63 


25 
01 



% 



09 

68 32 

6850 

69 01 
69 10 

69 13 
69 14 
69 II 

§5^ 

6845 
68 33 

68 16 
67 59 

6738 
67 16 
6651 
66 34 
6556 
65 36 

6453 
64 18 

63 41 
63 01 
63 19 
61 34 

60 47 

59 57 
59 <H 
58 08 

57 09 
56 05 

54 59 
53 49 
52 34 
51 15 
49 51 
48 23 

46 48 

4509 
43 23 
41 31 
39 33 
37 27 

35 15 

32 55 
30 38 

27 54 
25 10 

33 31 

19 24 
16 31 

13 12 
958 

6 41 
3 21 
o 00 



64 24 

65 17 

66 00 

6634 

67 01 

67 33 

67 37 
6748 
67 54 
67 57 
67 57 

67 
67 
67 37 
67 25 
67 II 

6654 

6634 
66 13 

65 50 
65 24 
6456 
64 36 

63 54 
63 20 
63 43 
63 03 

61 32 
6037 



59 51 
59 01 
58 08 
57 13 
56 13 
55 10 



28° 2»o 



54 04 

52 54 

51 40 
50 31 

48 57 
47 29 

45 55 
44 16 
42 31 
40 40 

3842 
36 39 

34 28 
32 09 
29 45 ' 
27 13 
34 3^ 

31 46 

1853 : 
15 55 
12 51 

9 43 i 
631 
3 16 ! 
o 00 



O ' I or 

o 00 , o 00 
10 
30 



29 
13 
38 46 

35 56 
41 49 

46 36 
50 38 

53 37 
56 II 

58 17 

60 00 

61 35 
63 35 

63 34 

64 31 

65 00 
65 30 

65 55 

66 13 

66 37 

6637 
66 41 
6643 

66 41 
66 36 
66 28 
66 17 
6605 

65 50 

65 32 
65 II 
64 49 

64 



63 
63 27 

6256 
63 3a 

61 45 
61 06 
60 35 

5941 

5854 
58 05 

57 12 
56 17 
55 18 
54 15 

53 09 
52 00 
50 45 
49 27 
48 03 
46 36 

45 03 
43 24 
41 40 

39 50 
37 54 
35 51 

33 42 
31 25 

29 03 
26 33 
23 57 

31 14 

18 35 

15 31 
12 31 

9 27 

6 30 

3 " 
o 00 



I 



37 

36 41 
33 36 
39 23 

44 09 
4805 

51 19 
53 59 
56 II 
58 01 



65 29 
65 26 
65 20 
65 10 
64 59 
64 45 

64 28 
64 08 

6347 
63 23 
63 57 
63 38 

61 57 
61 34 
60 48 
60 10 
59 29 
58 45 

57 59 
57 09 
56 17 
55 22 
54 23 
53 21 

52 15 
51 05 
49 51 
48 34 
47 II 
45 43 

44 II 
42 33 
40 50 
39 01 

37 05 

35 04 ; 

32 57 ' 
30 43 

38 32 

25 55 
23 22 
30 43 

17 57 
15 06 
12 II . 

9 II 
6 10 , 
306 
o 00 I 



80° 



17 
24 



31 30 
37 08 

41 52 
45 50 
49 08 
51 52 
54 10 
56 05 



59 32 

60 48 


57 41 


59 01 

60 09 


61 51 


62 42 


61 05 


63 ?5 


61 52 


64 00 


62 30 


64 37 


63 00 


6449 


63 25 


6506 


63 45 


65 iH 


63 59 


65 25 


6409 


65 29 


64 15 



64 
64 



17 
16 



64 II 

64 04 

63 52 
63 40 

63 25 
6306 

62 45 
62 22 



61 
61 



57 
28 



6058 
60 26 

59 50 
59 13 
58 32 
5748 

57 03 
56 13 
55 21 

54 2 



53 21 
52 26 

51 21 
50 II 

4857 
47 40 
46 18 

4451 

43 20 
41 42 
40 00 
38 12 
36 18 

34 18 

32 13 
30 01 
27 42 

35 18 

33 48 
20 II 

17 29 
14 43 
II 52 

857 
6 00 

3 00 
o 00 



o 00 

852 

16 

51 



8 10 



o 00 
16 03 

33 13 

29 34 
35 04 

39 44 
43 41 

47 02 

49 51 

52 13 

54 12 

55 52 

%% 

59 29 
,60 19 
61 01 

61 35 

62 03 

62 25 

63 41 
63 54 
63 00 

63 05 

63 05 
63 03 

62 57 
62 47 
62 35 

62 21 

63 04 
61 43 

61 31 
6056 

60 39 

60 00 

59 38 

58 52 
58 15 

57 35 

56 52 

56 07 

55 17 
54 26 

53 31 
52 33 
51 32 

50 26 
49 18 

48 05 



i 40 47 
45 26 


44 00 


42 29 


40 52 


39 " 


37 24 


35 32 


33 34 


31 30 


29 19 


27 04 


24 42 


33 14 


19 4» 


17 04 


14 30 


II 33 


843 


5 51 


2 55 


00 

1 



82' 



o 00 
7 38 
"4 57 
2i»43 
27 49 
33 07 

37 44 
41 40 

45 02 

47 



50 
52 31 



54 06 

55 34 

56 49 

57 54 

58 47 

59 32 

60 09 

60 3Q 

61 04 
61 33 

61 37 
61 47 

61 53 
61 54 
61 53 
61 48 
61 40 
61 31 

61 17 
61 00 
60 41 

60 31 

59 57 
59 29 

59 00 
58 39 
57 55 
57 17 
5638 
55 56 

55 II 
54 21 
53 32 
52 37 
51 39 
50 38 



% 



32 
24 
47 12 
45 55 

44 34 
43 09 

41 38 

40 03 
38 23 

36 37 
34 46 
32 49 

30 48 
28 39 

36 36 

24 07 
21 42 

19 12 

• 

16 37 

13 58 

II 16 

8 30 



5 

2 
o 



41 
52 
00 



SS*' 



o 

o 

7 

M 

30 
36 

31 



00 

08 

00 

24 

13 

21 



3551 

39 45 
43 07 

46 00 

48 37 

50 34 

52 23 

53 54 

55 12 

56 30 

57 16 
5804 

58 44 

59 17 

59 44 

60 05 

60 31 

60 33 

60 41 
60 44 

60 45 
60 41 
60 34 
60 35 

60 13 
59 57 
59 40 
59 19 
5856 
5830 

58 01 
57 31 
56 57 
56 31 
55 41 

54 59 

54 15 

53 26 
52 36 

51 42 
50 45 

49 44 

48 39 

47 31 
46 19 

45 03 

43 43 
43 18 

40 48 
39 14 
37 35 
35 51 
34 01 
32 05 

30 05 
27 59 
25 4^ 
23 32 

31 10 
1844 

16 13 

13 37 
1058 

8 16 



I 



5 

3 
o 



33 
47 
00 



Z49 



O I 

o 00 

6 40 

13 08 

19 13 

24 44 
2943 

34 07 
3758 
41 18 

44 II 
46 41 
48 49 

50 41 

52 15 

53 37 

54 47 

55 47 

56 37 

57 20 

57 55 

58 24 
5848 

59 06 
59 19 

59 29 



I 



I 



59 35 I 
59 36 ' 
59 
59 
59 20 

5008 



5838 

58 18 

■57 55 

57 31 

57 03 
56 32 
55 59 
55 24 
54 45 
54 03 

53 18 
52 31 
51 41 
50 47 
49 51 
48 50 

47 46 
4638 
45 27 
44 II 
42 52 
41 27 



% 



59 
26 

36 47 
35 05 
33 16 
31 23 

29 25 

27 31 

25 
33 

20 39 
18 16 

15 48 
13 16 
10 41 
8 04 
5 24 
2 42 
o 00 



__ — ■^>- 



85< 



Hour Ancle* 



/ 




00 




615 




13 SO 




18 05 




3t 33 
38 II 




32 38 




36 14 




39 33 




42 37 




44 57 




47 08 




49 03 




5039 




52 03 




53 »5 

54 18 




55 " 




.V 56 




56 34 




57 05 




57 30 




pli 




58 16 




58 24 




58 27 




58 26 




58 23 




58 15 




58 <« 




57 52 




57 35 




57 16 




5655 




5630 




5603 




55 33 




5501 




54 25 
5348 




53 07 




52 23 

51 36 






5046 




^§53 
4856 




47 56 




46 52 




4546 




44 35 




43 20 




43 01 




4038 




39 10 




37 38 




36 00 




34 19 




32 32 




3041 




2845 




36 43 




24 37 




32 25 




30 09 
1748 




15 2^ 
12 56 




10 25 




7 51 




5 16 




238 




00 





ll. 
o 



2 



8 



6 



|8 



9 



10 



11 



12 



00 
10 
20 
SO 
40 
50 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
80 
40 
50 

00 
10 
20 
80 
40 
50 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
SO 
40 • 

50 ; 

00 ; 
10 
20 I 

so ! 

40 I 

50 ! 

00 
10 
20 
so 
40 

50 

00 
10 
20 
so 
40 
50 

00 
10 
20 
so 

40 

50 
00 



In Kortli Utltade, when the star is risinff or East of the meridian, the tabulated asimuths are reckoned from North to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from North to West. 

In 8oatli latltvde, when the star is rising or Bast of the meridian, the tabulated azimuths are reckoned from South to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from South to West 

When the latltvde and decUnattoa are of dlffereat ham^, the tables are to be entered with the supplement of the hour angle and the 
supplement of the tabulated azimuth is to be taken for the required true bearing. 
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AZIMUTH OR TRUE BEARING. 



liATITUJDE 16°. 




DECWNATION- 


-SAMB NAME AS— lyATlTUDE. 




liATITUDE 16°. 


Hour Anffle* 


36° 


370 


38'> 


390 


40° 


4 10 


42° 


43° 


44° 


45° 


4«° 


47° 


Hour Ancle. 


li. m. 


o / 


/ 


/ 


/ 


/ 


t 


/ 


/ 


/ 


/ 


' 


/ 


ha in* 


OO 


o oo 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


lO 


5 54 


5 33 


5 14 


458 


4 42 


4 27 


4 14 


4 01 


3 49 


3 39 


328 


318 


10 


30 


II 37 


10 58 


10 22 


948 


9 18 


850 


^""1 


7 59 


7 36 


7 14 


654 


635 


20 


30 


17 04 


16 09 


15 17 


14 39 


13 45 


13 04 


12 26 


II 50 


II 16 


10 45 


9 15 


9 47 


30 


40 


22 08 


20 59 


19 54 


18 54 


17 59 


17 07 


16 17 


15 32 


14 48 


14 07 


13 30 


12 53 


40 


60 


26 46 


25 26 


24 II 


23 01 


21 55 


20 55 


19 57 


19 02 


18 10 


17 22 


16 35 


15 52 


50 


1 OO 


30 55 
34 38 


29 28 


28 06 


26 48 


25 35 


24 27 


23 21 


22 20 


21 21 


20 25 


19 32 


iS 42 


1 00 


lO 


33 05 


31 38 


30 15 


28 56 


27 42 


26 31 


25 24 


24 19 


23 18 


22 19 


21 23 


10 


20 


37 54 


36 19 


34 48 


33 22 

383? 


31 59 


30 40 


29 25 


28 13 


27 03 


2558 


24 55 


23 54 


20 


30 


40 46 


39 II 


3738 


34 44 


33 23 


32 04 


3049 


29 36 


28 27 


27 20 


26 15 


30 


40 


43 18 


41 41 


40 09 


37 II 


35 49 


3428 


33 II 


31 55 


30 43 


29 33 


28 26 


40 


50 


45 29 


43 54 


42 21 


40 50 


39 24 


38 00 


36 37 


35 18 


34 02 


32 47 


31 35 


30 26 


50 


2 OO 


47 25 


45 50 


44 18 


42 48 


41 21 


39 57 


3834 


37 14 


35 56 


34 41 
36 24 


33 27 


32 i6 


2 00 


10 


49 05 


47 32 


46 01 


44 33 
46 04 


43 06 


41 42 


40 19 


3859 


37 41 


35 09 


33 56 


10 


30 


50 31 


49 01 


47 31 


44 39 


43 15 


41 52 


4033 


39 15 


37 57 


36 41 


35 28 


20 


30 


51 46 


50 18 


48 50 


47 24 


46 00 


44 37 


43 16 


41 56 


40 38 


39 21 


3805 


3^51 


30 


40 


52 51 


51 24 


49 59 


48 34 


47 II 


45 50 


44 29 


43 10 


41 53 


40 36 


39 21 


38 06 


40 


50 


53 46 


52 22 


5058 


49 35 


48 14 


46 53 


45 34 


44 16 


42 58 


41 43 


40 28 


39 14 


50 


3 00 


54 33 


53 10 


51 49 


5028 


49 08 


47 49 


46 31 


45 13 


43 57 


42 42 


41 28 


40 14 


3 00 


10 


55 13 


53 53 


52 33 


51 13 


49 55 


4838 


47 21 


46 04 


44 48 


43 34 


42 21 


41 07 


10 


20 


55 47 


5428 


53 10 


51 52 


50 35 


49 20 


4803 


46 49 


45 33 


44 20 


43 07 


41 55 

42 30 


20 


30 


56 13 


54 57 


53 41 


52 25 


51 09 
5138 


49 55 


48 40 


47 27 


46 12 


44 59 


43 47 


30 


40 


56 35 


55 21 


54 06 


52 52 


50 24 


49 II 


47 58 


46 46 


45 34 


44 22 


43 II 


40 


&0 


56 53 


55 39 


54 27 


53 13 


52 01 


5048 


49 37 


48 25 


47 14 


46 03 


44 53 


43 42 


50 


4 00 


57 05 


55 53 


54 42 


53 30 


52 19 


51 09 


49 57 


4847 


47 37 


46 27 


45 16 


44 07 


4 00 


lO 


57 13 


5^ 03 


54 53 


53 42 


52 33 


51 24 


50 14 


49 04 


47 55 


46 46 


45 37 


44 28 


10 


20 


57 18 


56 10 


55 00 


53 51 


52 43 


51 34 


50 26 


49 17 


48 08 


47 01 


45 53 


44 45 


20 


30 


57 18 


56 II 


55 04 


53 55 


5248 


51 41 


50 33 


49 26 


48 19 


47 12 


46 04 


44 57 


30 


40 


57 16 


56 10 


55 03 


53 57 


52 51 


51 43 


50 37 


49 31 


48 25 


47 18 


46 12 


45 06 


40 


50 


57 10 


56 05 


54 59 


53 54 


52 49 


51 43 


50 37 


49 32 


48 26 


47 21 


46 16 


45 10 


50 


5 OO 


57 01 


55 56 


54 52 


53 47 


52 43 


51 38 


50 34 


49 30 


48 25 


47 20 


46 16 


45 II 


5 00 


10 


56 49 


55 45 


54 42 


5338 


52 35 


51 32 


50 28 


49 24 


48 20 


47 17 


46 13 


45 09 


10 


20 


56 33 


55 31 


5428 


53 26 


52 23 


51 21 


50 18 


49 15 


48 12 


47 09 


46 07 


45 03 


20 


30 


56 16 


55 14 


54 12 


53 10 


52 08 


51 07 


50 04 


49 03 


48 01 


4658 


45 56 


44 54 


30 


40 


55 55 


54 53 


53 53 


52 52 


51 50 


50 49 


49 48 


48 47 


47 46 


46 44 


45 43 


44 42 


40 


50 


55 31 


54 30 


53 30 


52 30 


51 30 


50 30 


49 30 


4829 


47 29 


46 28 


45 28 


44 26 


50 


6 OO 


55 05 


54 05 


53 06 


52 06 


51 07 


50 07 


4908 
48 42 


48 08 


47 07 


46 08 


4508 


4408 


6 00 


10 


54 35 


53 36 


52 38 


51 38 


50 40 


49 41 


47 43 


46 44 


45 44 


44 46 


43 46 


10 


20 


54 04 


53 06 


52 07 


51 09 


50 10 


49 13 


48 14 


47 i^ 


46 17 


45 18 


44 20 


43 22 


20 


30 


53 29 


52 32 


51 34 


50 36 


49 39 


48 41 


47 43 


46 46 


45 48 


44 50 


43 52 


42 54 


80 


40 


52 52 


51 54 


50 57 


50 00 


49 03 


48 06 


47 09 


46 12 


45 15 


44 18 


43 21 


42 24 


40 


50 


52 10 


51 14 


50 18 


49 21 


48 25 


47 29 


46 32 


45 36 


44 40 


43 43 


42 47 


41 50 


50 


7 00 


51 27 


50 31 


4? 35 


48 40 


47 44 


46 48 


45 52 


44 57 


44 01 


43 05 


42 09 


41 14 


7 00 


10 


50 40 


49 46 


48 50 


47 54 


46 59 


46 05 


45 09 


44 15 


43 19 


42 24 


41 29 


40 35 


10 


20 


49 52 


4856 


48 02 


47 07 


46 12 


45 18 


44 23 


43 29 


42 35 


41 40 


40 47 


39 52 


20 


30 


48 59 


48 04 


47 10 


46 16 


45 21 


44 28 


43 34 


42 40 


41 47 


4054 


40 01 


n'^o 


30 


40 


48 03 


47 09 


46 15 


45 22 


44 28 


43 35 


42 42 


41 49 


40 56 


40 04 


39 12 


38 18 


40 


50 

1 


47 04 


46 10 


45 17 


44 24 


43 32 


42 39 


41 47 


40 54 


40 03 


39 10 


38 19 


37 27 


50 


8 OO 


46 00 


4508 


44 15 


43 23 


42 31 


41 40 


40 47 


39 57 


39 05 


38 14 


37 23 


36 33 


8 eo 


10 


44 54 


44 03 


43 10 


42 19 


41 27 


40 37 


39 46 


38 56 


38 05 


37 14 


36 25 


35 35 


10 


20 


43 44 


42 53 


42 02 


41 10 


40 21 


39 30 


38 40 


37 50 


37 00 


36 12 


35 23 


34 34 


20 


30 


42 29 


41 39 


40 48 


39 59 


39 09 


38 19 


37 31 


36 42 


35 53 


35 06 


34 18 


33 30 


SO 


40 


41 11' 


40 22 


39 32 


38 43 


37 55 


37 06 


36 18 


35 30 


34 44 


33 56 


33 09 


32 23 


40 


50 


39 49 


39 00 


38 12 


37 24 


3636 


35 49 


35 02 


34 15 


33 28 


32 43 


31 58 


31 13 


50 


9 OO 


38 22 


37 34 


36 47 


36 00 


35 14 


3428 


33 41 


32 57 


32 II 


31 26 


30 42 


2958 
28 42 


9 00 


1 *® 


36 51 


36 04 


35 17 


34 32 


33 47 


33 02 


32 17 


31 34 


30 50 


30 07 


29 24 


10 


20 


35 16 


34 30 


33 45 
32 o§ 


33 00 


32 17 


31 32 


30 50 


30 07 


29 26 


28 44 


28 03 


27 21 


20 


1 30 


33 35 


32 51 


31 24 


30 42 


30 00 


29 19 


28 38 


27 57 


27 17 


26 38 


25 59 


30 


40 


31 50 


31 08 


30 25 


29 44 


29 03 


28 23 


27 43 


27 04 


26 25 


25 47 


25 10 


24 32 


40 


50 


30 00 


29 19 


28 39 


27 59 


27 20 


26 43 


26 05 


25 28 


24 51 


24 14 


2338 


23 02 


50 


lO OO 


28 05 


27 27 


26 48 


26 11 


25 34 


24 57 


24 21 


23 46 


23 II 


2238 


22 03 


21 30 


10 00 


1 ^^ 


26 05 


25 29 


24 53k 


24 18 


23 43 


23 09 


22 35 


22 02 


21 29 


20 57 


20 25 


!11i 


10 


20 


24 02 


23 28 


22 5? 


22 21 


21 49 


21 17 


20 45 


20 15 


19 44 


19 14 


1845 


20 


30 


21 53 


21 21 


20 50 


20 19 


19 50 


19 21 


18 51 


18 24 


17 55 


17 28 


17 02 


16 35 


30 


40 


19 40 


19 II 


18 42 


18 15 


17 47 


17 21 


16 55 


16 30 


16 04 


15 39 


13 26 


14 51 


40 


50 

1 


17 23 


1656 


16 31 


16 06 


15 42 


15 19 


14 55 


14 32 


14 10 


1348 


13 05 


50 


11 OO 

4 ^^ 


15 02 


14 39 


14 16 


13 55 


13 33 


13 14 


12 53 
10 48 


12 33 


12 14 


II 55 


II 35 


II 17 


11 00 


lO 


12 37 


12 17 


II 58 


II 40 


II 22 


11 05 


10 31 


10 15 


9 59 


9 42 


9 27 


10 


20 

1 4« ^^ 


10 09 


9 54 


9 39 


9 23 


9 09 


855 


8 41 


827 


8 14 


8 01 


748 


7 36 


20 


30 


7 39 


7 27 


7 16 


7 04 


6 54 


6 43 


6 32 


6 22 


6 12 


6 01 


5 52 


5 43 


30 


40 


5 07 


4 59 


4 52 


4 44 


4 37 


4 29 


4 22 


4 16 


4 09 


4 02 


3 55 


3 49 


40 


50 


2 33 


2 30 


2 26 


2 22 


2 18 


2 15 


2 12 


2 08 


2 04 


2 01 


I 58 


I 54 


50 


12 OO 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


12 00 



In North latitude, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from North to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from North to West. 

In Sonth latitude, when the star is risinsr or East of the meridian, the tabulated azimuths are reckoned from South to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from South to West. 

When the latitude and declination are of different name, the tables are to be entered with the supplement of the hour angle and the 
supplement of the tabulated azimuth is to be taken for the required true liearing. 
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AZIMUTH OR TRUE BEARING. 



ULTrruDB le^'. 



DfiCUNATION— SAME NAME AS— LATITUDE. 



I«ATITVDB leo. 



Hoar An^l^ 



O 



!» 



3 



6 



9 



10 



11 



12 



OO 
lO 
SO 
30 
40 
60 

OO 
lO 
20 
SO 
40 
60 

OO 
lO 
SO 
30 
40 
60 

OO 
lO 
SO 
30 
40 
60 

OO 
lO 
SO 
SO 
40 
50 

OO 
10 
SO 
SO 
40 
50 

OO 
10 
SO 
SO 
40 
SO 

OO 
lO 
SO 
SO 
40 
50 

OO 
10 
SO 
SO 
40 
SO 

OO 
10 
SO 
SO 
40 
50 

OO 
10 
SO 
30 
40 
50 

OO 
lO 
SO 
SO 
40 
50 
OO 



480 



o / 

O OO 

3 09 

6 i6 

9 20 

13 l8 

15 10 

17 54 

30 30 
22 56 
25 12 
27 20 

29 17 

31 06 

32 45 

34 16 

35 39 

36 53 
38 01 



490 



3901 

39 55 

40 43 

41 24 

42 00 

42 32 

4258 

43 20 
43 37 

43 51 

44 00 
4405 

44 07 
44 05 
44 00 
43 52 
43 40 
43 26 

43 06 
42 47 
42 23 

41 56 
41 27 

40 54 

40 18 

39 3^ 
38 5fi 
38 
37 
36 36 

35 41 
34 45 
33 46 
32 43 
31 37 
30 28 

29 15 
28 00 
26 41 

25 19 
23 55 I 
22 27 

20 56 
19 23 

17 47 
16 08 



14 27 


12 44 


1059 


9 12 


726 


5 34 


3 43 


I 52 


00 



500 



o / 

O 00 

3 00 

5 59 

855 

II 46 

14 30 

17 08 
1938 
21 59 

ZA 12 

20 17 

28 19 

29 59 
31 36 

33 06 

34 28 

35 42 

36 49 

49 
44 ' 

39 31 I 

40 13 

40 50 

41 23 ' 

41 49 

42 12 ' 
42 29 ' 

42 43 , 

42 54 ! 

43 00 I 

43 02 

43 01 I 
42 57 I 
42 50 I 

4238 ; 
42 24 1 

42 07 

41 47 
41 24 I 

40 58 

40 2Q 

39 58 



3; 

38 
37 



23 

44 

04 
30 



36 33 
35 44 

34 51 
33 56 
32 56 
31 55 
30 51 
29 42 

28 32 

27 17 
26 01 
24 41 
23 iR 
21 53 

20 24 
18 52 

17 19 

15 43 
14 04 
12 23 

10 41 

856 
7 " 



24 

37 

49 
00 



6 

5 
3 
I 
o 



59 
16 

31 
46 
00 



o / 

o 00 
2 52 

5 43 
831 

11 14 

13 53 

16 24 

18 49 

21 06 

23 15 

25 16 

27 08 

28 52 

30 28 

31 57 

33 17 

34 31 

35 39 

36 39 

37 33 

38 21 

39 04 

39 41 

40 13 

40 41 

41 04 
41 22 

41 37 , 
41 48 

41 54 ' 

41 58 , 
41 57 I 
41 54 ! 
41 47 , 
41 37 
41 23 

41 07 
40 48 
40 25 , 
40 00 
39 32 
39 00 

38 26 
37 50 
37 10 
36 26 

35 41 
34 52 

34 00 
33 06 

32 09 
31 09 
30 05 
28 59 

27 49 

26 37 
25 21 

24 03 

22 42 
21 18 

19 52 
18 22 
16 51 

15 17 
13 41 

12 03 

10 23 
8 42 



SV 



o I 

o 00 
2 45 

\^ 

10 44 

13 16 

15 42 

18 02 
20 14 

23 19 

24 16 
36 06 

27 48 

29 22 

30 50 

32 09 

33 22 

34 29 

35 29 

36 23 

37 11  

37 54 , 
3832 
39 04 

39 32 

39 56 

40 15 
40 30 
4041  
40 49 

40 53 
40 53 
40 51 
40 44 

40 35 

40 32 

I 

40 06 

39 47 
39 27 
39 02 I 

38 34 
38 04 

37 31 , 
3655! 
36 15 I 
35 33 
34 49 
34 00 

33 10 
32 17 

31 20 
30 21 
29 19 

28 14 

27 05 

25 55 

34 41 

23 

32 

20 44 

19 30 

17 52 

16 24 

14 52 
13 19 

11 43 

10 06 
8 27 



6 

5 
3 
I 
o 



48 
07 

25 

43 
00 



5S<> 



49 

58 

19 
40 

00 




o 00 
2 37 

746 

10 16 

13 41 

15 01 

17 16 

19 34 

21 25 

23 19 

25 06 

26 46 I 

28 18 

29 44 

31 03 

32 14 

33 20 

34 20 

35 14 

36 02 

36 45 
37 
37 

38 24 

38 49 

39 08 
39 24 
39 35 
39 44 

39 49 
39 49 
39 47 
39 41 
39 33 
39 21 

39 06 
3848 
38 27 
38 04 

37 37 
37 07 

36 34 
35 59 
35 20 
34 40 
33 57 
33 09 

32 10 
31 28 

30 32 
29 34 
28 33 

27 30 

26 23 

25 14 

24 01 

22 47 
21 30 

20 10 

18 48 
17 23 

15 57 

14 27 
12 56 

11 23 



o 

o 

2 
4 
7 
9 

13 



I 



00 

30 



.1 



9 

7 
6 

4 
3 
I 
o 



32 
59 
24 
49 
13 

37 
00 



23 
32 

1835 
20 33 

32 23 

24 07 

25 44 
27 15 
2839 

29 56 

31 07 

32 13 

33 " 

34 06 

34 53 

35 36 

36 15 
3648 

37 17 

37 41 

38 01 
38 18 
38 30 
38 39 

38 44 
3845 
38 44 
3839 
3832 
38 20 

38 06 
37 48 
37 29 
37 05 
36 40 
36 11 

3538 
35 04 
34 27 
33 47 
33 04 
32 19 

31 30 

30 39 

%% 

27 48 

26 46 

25 42 
24 33 
23 23 
22 10 
20 55 
J9 37 

18 17 
16 54 
15 29 
14 03 
12 34 
II 03 



540 55 



I 



o 

2 
4 
7 
9 



00 

23 

45 
05 
23 



II 37 

13 46 
15 50 
17 50 
19 43 
21 30 

23 10 

24 46 

26 \± 

27 36 

28 52 

30 02 

31 07 

33 04 

32 58 

33 46 

34 29 



I 



37 39 
37 41 
37 40 
37 36 
37 29 
37 19 

37 06 
36 48 
36 29 
36 07 
35 42 
35 14 

34 42 
34 09 
33 33 
32 54 



32 

31 



12 

28 



30 40 
2q 50 
28 57 
28 02 
27 03 
26 03 

24 59 
23 53 
22 44 
21 33 

30 30 
19 04 

17 45 
16 25 

15 03 

13 38 

12 13 

10 44 



9 

7 
6 

4 

3 
I 
o 



15 
44 

13 
40 

07 

34 
00 



7 
6 

4 
3 
I 



31 
03 

32 
01 

31 



o / I 

o 00 

2 17 

%% 

858 
11 05 

13 10 
15 10 

18 54 
20 37 
33 16 



23 47 

25 14 

26 34 
2748 
28 58 
30 01 



3058 

31 51 

32 39 

33 22 



3507 


34 00 


3541 


34 33 


36 10 


35 03 


36 34 


35 27 


36 55 


3548 
36 05 


37 12 


37 24 


3^ ^? 
36 28 


37 34 



36 35 
36 37 
36 37 
36 34 
36 27 
36 17 

36 04 
3548 
35 
35 
34 44 
34 16 

33 46 
33 13 
32 39 
32 00 

31 19 
30 36 

29 49 

2Q 00 



28 09 

27 14 
26 17 

25 18 

24 17 
23 II 
22 05 
20 56 

19 44 I 
18 30 

17 14 
15 55 I 
14 35 I 
13 14 
II 50 
10 35 

8 59 



560 



570 






00 


3 


10 


4 


30 


6 38 1 


8 


3^ 


10 


36 


13 


36 


14 30 


16 


30 


18 06 


19 


46 


31 


32 



33 51 

24 15 

25 34 

26 47 

^% 

29 54 

30 46 

31 32 

32 15 

32 53 

33 27 

33 56 

34 21 

34 42 

35 00 
35 14 
35 24 

35 31 
35 34 
35 35 
35 31 
35 25 
35 15 

35 04 
34 48 
34 30 
34 09 
33 46 
33 19 

32 51 
32 19 
31 45 
31 o 
30 
29 45 

29 00 
28 II 

27 21 

36 38 

25 33 
24 36 

23 35 
22 32 

21 27 
20 19 
1900 
17 5» 

16 44 
15 28 
14 10 
12 51 
II 29 
10 07 



8 
7 
5 
4 

2 

I 



42 

17 
51 
24 
57 



o 00 



o 00 



o / 
o 00 

3 04 

4 08 

6 10 

8 10 

10 08 

12 Q2 

13 53 

15 39 
17 21 

1858 

30 39 

31 57 

23 18 

24 35 

25 46 

26 52 

27 53 

2849 

29 40 

30 27 

31 10 

31 47 

32 20 

32 50 

33 15 
33 36 

33 54 

34 09 
34 19 

34 26 
34 31 
34 31 
34 28 
34 23 
34 14 

34 
33 
33 31 
33 10 
3248 
32 23 

31 54 
31 23 
30 50 
30 13 

29 35 
2853 

28 09 
37 33 
26 34 
25 41 
24 48 
23 52 

22 53 
21 53 

30 48 

19 43 
1835 
17 25 

16 14 

14 59 
13 44 
12 37 

11 07 

9 47 



36 

03 
40 
16 

51 

25 

00 



580 



o 
I 
3 
5 
7 
9 



00 

56 
54 
48 
41 



II 30 
13 16 
1458 
16 37 
18 10 

1938 
.21 03 

32 33 

23 36 

24 46 

25 51 

26 51 

27 45 

2836 

29 33 

30 04 
3043 

31 14 

31 44 

32 09 
32 30 

32 49 

33 04 
33 14 

33 22 
33 26 
33 28 
33 25 
33 21 
33 12 

33 02 
32 48 
32 32 
32 12 
31 50 
31 26 

3058 
30 28 

29 55 
21 



S 



^ 43 
26 02 

37 30 

2634 
25 46 
24 56 
24 04 
23 09 

22 II 

21 13 
30 10 
19 06 
18 01 

16 53 

15 44 
14 31 
13 18 
12 03 
10 47 
9 29 



8 
6 

5 

4 
3 
I 
o 



10 
50 
29 
07 
46 
33 
00 



590 



O 00 

I 

3 
5 
7 
9 



53 
46 
38 
27 
14 



10 59 

13 41 

14 18 

15 53 

17 23 

18 49 

30 10 

31 27 
22 40 
2348 

24 50 

25 49 

26 44 

S?i 

28 59 

29 37 

30 09 

30 39 
31 04 
31 25 
31 44 
31 59 
32 10 

32 18 
32 23 
32 24 

32 23 

32 18 
32 11 

32 00 
31 48 
31 32 

31 14 

30 53 
30 38 

30 03 
29 32 

29 Q2 

38 37 

27 50 
27 II 

26 30 
25 46 

25 00 
24 II 
23 20 

32 37 

31 30 

30 33 

19 33 

18 31 

17 37 

16 31 

15 14 
14 03 
12 53 

11 40 
10 36 

9 10 



7 
6 

5 

3 

3 
I 
o 



36 
18 

59 
40 

30 

00 



Hoar Ancle. 



O 



S 



3 



6 



9 



10 



11 



IS 



00 
10 
SO 
SO 
40 
50 

00 
10 
SO 
SO 
40 
50 

00 
10 
SO 
SO 
40 
50 

00 
10 
SO 
SO 
40 
50 

00 
10 
SO 
SO 
40 
50 

00 
10 
SO 
SO 
40 
50 

00 
10 
SO 

so 
40 
50 

00 
10 
so 
so 
40 
50 

00 
10 
so 
so 
40 
50 

00 
10 
so 
so 
40 
50 

00 
10 
so 
so 
40 
50 

00 
10 
so 
so 
40 
50 
00 



In Noitli Utitade, when the star U rising or East of the meridian, the tabulated azimuths are reckoned from North to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from North to West 

In SoBth latitude, when the star is ri«ine or East of the meridian, the tabulated azimuths are reckoned from South to Bast; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from South to West. 

When the latitude and dee llnatlOB are of different name, the tables are to be entered with the supplement of the hoar angle and the 
supplement of the tabulated azimuth is to be taken for the required true bearing. 
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AZIMUTH OR TRUE BEARING. 



liAVlTUlIK 16°. 



DECI^INATION— SAME NAME AS— LATITUDE. 



LATITVDJB 160. 



Hoar Aiicle« 



O 



3 



e 



9 



lO 



11 



12 



in* 
()0 
10 
20 
30 
40 
50 

OO 
lO 
20 
30 
40 
50 

OO 
10 
20 
30 
40 
50 

OO 
lO 
20 
30 
40 
60 

OO 
10 
SO 
80 
40 
60 

OO 
lO 
20 
30 
40 
60 

OO 
lO 
20 
SO 
40 
50 

OO 
10 
30 
30 
40 
50 

OO 
lO 
20 
30 
40 
50 

OO 
lO 
SO 
30 
40 
50 

OO 
lO 
SO 
30 
40 
50 

OO 
10 
SO 
80 
40 
50 
OO 



60^ 



3 ' 
O 00 

1 48 

3 35 
5 22 

10 29 

12 06 

13 40 
15 II 
1638 
18 00 

19 19 

ao 34 

21 44 

22 50 

23 51 

24 48 

25 41 

26 30 

27 15 

27 55 

28 32 

29 04 

29 34 

29 58 

30 20 

30 39 

30 53 

31 05 

31 13 
31 19 
31 21 
31 19 
31 16 
31 09 

30 59 
30 47 
30 32 
30 14 
29 54 
29 31 

2Q 05 

283: 
38 06 



36 20 

25 40 

24 57 
24 12 

23 24 
22 35 

21 43 

ao 50 

19 54 

1855 

17 55 
16 52 

15 49 

14 43 
13 36 
12 27 
11 17 
10 04 
852 



38 
23 
07 
51 
35 
17 
00 



61° 



o f 

00 

1 42 
3 2| 

5 06 

6 47 
8 24 

10 00 

11 33 

13 04 

14 30 

15 53 

17 13 

18 29 

19 41 

20 49 

21 53 

22 53 

23 49 

24 40 

25 28 
36 12 
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In ?lorth latitude, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from North to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from North to West. 

In South latitude, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from South to East, and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from South to West. 

When the latitude and deellnatlon are of different name, the tables are to be entered with the supplement of the hour angle and the 
supplement of the tabulated azimuth is to be taken for the required true bearing. 
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AZIMUTH OR TRUE BEARING. 



I^ATITUDB 170. 



DBCUNATION—SAMK NAMB AS— LATITUDB. 
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In Nortk latltade, when the star is rising or Bast of the meridian, the tabulated azimuths are reckoned from North to Bast; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from North to West. 

In SoatlilaUtade} when the star is risine or Bast of the meridian, the 'tabulated azimuths are reckoned from South to Bast; and 
when the star is setting or West of the raeriaian, the tabulated azimuths are reckoned from South to West. 

When the Istltade and deellaatlOB are of dlffereat name, the tables are to be entered with the supplement of the hour angle and the 
supplement of the tabulated azimuth is to be taken for the required true bearing. 
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AZIMUTH OR TRUE BEARING. 



I«A.TmJDJB 17°. 



DECWNATION— SAME NAME AS— I,ATITUDE. 



IjATITVDB IT"". 



Moar Anslc* 



1ft. 
O 



3 



lO 



11 



12 



OO 
lO 
ZO 
SO 
40 
50 

OO 
lO 
20 
30 
40 
50 

OO 
lO 
SO 
30 
40 
50 

OO 
lO 
30 
30 
40 
50 

OO. 

lO 

20 

30 

40 

50 

OO 
10 
20 
30 
40 
50 

OO 
lO 
SO 
30 
40 
50 

OO 
10 
30 
30 
40 
50 

OO 
lO 
20 
30 
40 
50 

OO I 

10 ' 

20 

30 

40 

50 

OO 
lO 
SO 
30 
40 
50 

OO 
10 
SO 
30 
40 
50 
OO 



36' 



^ 



O OO 

6 II 

12 II 

17 52 
23 07 

27 52 
32 07 

35 52 

39 09 
42 01 

44 31 

46 41 

48 33 

50 )o 

51 34 

52 45 

53 47 

54 39 

55 23 

56 00 

56 30 

56 55 

57 15 
57 29 

57 39 
57 45 
57 46 
57 45 
57 40 
57 32 

57 20 
57 07 
56 49 
56 29 
56 06 

55 41 

55 13 
54 41 
5408 

53 32 
52 52 
52 II 

51 26 
50 37 
47 
53 

47 55 
46 55 



45 50 
44 43 
43 32 
42 16 

40 57 
39 35 

38 07 
36 35 
34 
33 
31 32 
29 43 

2748 
25 49 
23 47 
21 38 
19 26 
17 09 

14 51 
12 28 
10 02 

7 33 
5 03 
2 32 
o 00 



370 



o 

5 
II 



00 
48 
29 



16 51 
21 52 
26 27 

30 34 
34 15 
37 29 
40 21 

42 5» 

45 02 

46 56 

48 35 

50 01 

51 14 

52 19 

53 13 

54 00 

54 39 

55 II 
55 38 

55 59 

56 16 

56 27 
56 34 
56 37 
56 37 
56 34 
56 27 

56 16 
56 03 



50 31 



45 

4i 



43 
53 



47 59 
47 02 
46 02 

44 59 
43 52 
42 41 
41 27 
40 08 
3846 

37 20 
35 49 
34 15 
32 35 
30 52 
29 04 

27 12 
25 14 

23 13 
21 08 
18 58 
16 45 

14 28 
12 09 

9 46 
7 22 

4 56 
2 28 
o 00 



38' 



41 



o 00 

5 29 
10 50 

15 56 
20 43 
25 07 

29 07 
32 42 
54 
45 
14 
43 26 

45 21 

47 01 

48 30 

49 46 

50 51 

51 48 

52 37 

53 17 

53 52 

54 21 

54 44 

55 01 

55 15 
55 24 
55 29 
55 30 
55 27 
55 21 

55 12 
55 00 



390 



55 46 


54 44 


55 27 


54 26 


55 06 


54 05 


54 41 


5341 


54 13 


53 14 


53 43 


52 44 


53 10 


52 12 


52 35 


51 37 


51 56 


50 59 


51 15 


50 18 



49 34 
48 48 

4758 

47 05 
46 09 

45 10 

44 07 
43 00 
41 52 
40 37 
39 20 
3758 



o 00 

5 10 

10 13 

15 04 
1938 
23 52 

27 45 
31 14 
34 23 
37 12 
39 41 

41 52 

43 49 

45 31 

46 5? 

48 18 

49 25 

50 24 

51 15 

51 58 

52 34 

53 04 

53 28 
5348 

54 03 
54 13 
54 19 
54 22 
54 20 
54 15 

54 07 
53 56 
53 41 
53 24 
53 04 
52 41 

52 14 

51 46 

51 14 
5040 

50 02 
49 22 

48 39 

47 53 
47 04 
46 II 

45 16 

44 17 

43 U 

42 09 
41 00 
39 48 
3831 
37 II 



400 I 41< 



36 33 


3546 


35 04 


34 19 


33 30 


32 46 


31 53 


31 10 


30 II 


29 30 


28 24 


27 45 


26 34 


25 57 


2438 


24 04 



22 41 
20 38 
18 31 

16 20 

14 07 
II 51 



31 

II 

48 

25 

00 



22 07 
20 07 
18 03 
15 56 

13 45 
II 33 



17 
59 
41 
21 

00 



o 00 

4 53 

9 41 
14 17 

18 39 
22 43 

26 27 
29 52 
32 56 
35 43 
38 10 
40 22 

42 19 

44 01 

45 32 
4^ 52 

48 01 

49 01 



49 5 

50 3 

51 15 

51 48 

52 13 
52 34 



52 51 

53 02 
53 10 
53 14 
53 13 
53 09 

53 03 
52 52 
52 38 
52 22 
52 03 
51 41 

51 15 
50 47 
50 16 
49 42 

49 05 
48 26 

47 43 
46 57 
46 09 

45 18 
44 23 
43 25 

42 23 

41 19 
40 II 

38 59 
37 44 
36 24 

35 01 
33 34 
32 04 
30 29 
28 50 

27 07 

25 21 

23 30 
21 36 

1938 
17 37 
15 32 



13 
II 

9 
6 

4 
2 

o 



25 

ID 
03 

49 
33 
17 
00 



o 
4 
9 



00 

38 
10 



13 33 
17 43 

21 38 
2§ 14 

28 33 

31 34 

34 17 
36 44 
3855 

40 51 

42 35 

44 06 

45 27 

46 37 

47 39 

4833 
49 
49 
5032 

50 59 

51 21 

51 39 

51 52 

52 00 
52 06 
52 07 
52 04 

51 58 
51 48 
51 36 
51 20 
51 01 
50 40 

50 16 

49 48 
49 19 

48 45 
48 09 

47 30 

46 48 
46 03 

45 15 
44 24 

43 30 
42 33 

41 33 
40 28 

39 21 

38 10 

36 55 

35 38 I 

34 16 

32 50 
31 21 

20 47 
28 II 
26 29 

24 45 

22 56 

21 05 
19 10 
17 II 

15 09 

13 04 
10 59 
8 50 
6 38 
4 26 
2 13 
o 00 



4S' 



o 00 

4 23 

8 41 

12 52 

16 51 

20 36 

24 06 
27 19 
30 15 
32 56 
35 20 
37 30 

39 26 

41 10 

42 42 

44 04 

45 16 

46 18 

47 13 

48 01 

48 42 

49 17 

49 45 

50 09 

50 28 
50 42 

50 52 
5058 

51 00 

50 59 

50 54 
50 45 
50 33 
50 18 
50 01 
49 40 



li 



16 
4» 50 
48 21 
47 48 
47 12 
46 34 

45 53 
45 09 
44 21 
43 31 
42 38 
41 41 



40 42 

39 39 
38 32 

37 23 
36 09 

34 51 



33 31 
32 07 
30 39 

29 07 
27 32 

25 53 



24 
22 



10 
24 



20 35 
18 42 

16 45 
14 46 

12 45 
10 41 
8 36 
6 28 
4 20 
2 II 
o 00 



43° 



o / 

o 00 

4 09 
8 15 

12 14 
16 03 

19 39 



29 

31 _. 



00 
08 
29 00 

31 37 



3803 

39 47 

41 20 

42 42 

43 54 
4458 



ii 



'i 



13 
07 
00 



44c 



54 
43 

47 25 

48 01 

4831 

48 56 

49 16 
49 32 
49 43 
49 49 
49 53 
49 52 

49 48 
49 41 
49 30 
49 i<^ 
48 59 
48 39 

48 16 

47 50 
47 22 
46 50 

46 15 

45 37 

44 57 

44 13 
4328 

42 37 

41 45 
40 49 



50 

48 

37 43 
36 34 
35 22 
34 06 

32 46 
31 23 
29 57 
28 27 
26 53 
25 16 

23 35 
21 51 
20 04 
18 14 
16 21 
14 25 

12 25 
10 25 

8 

6 

4 

2 
o 



o 

3 
7 



00 

57 
51 



II 38 
15 17 
18 45 



21 59 
25 00 

27 47 
30 21 
32 42 
34 48 

36 43 
38 26 
3958 

41 21 

42 34 

43 39 



44 37 
27 
10 

4 



45 
46 

46 

47 
47 44 



\l 



8 
6 

4 

2 
o 



10 
08 
06 
04 
00 



48 05 
48 21 
48 34 
48 42 
48 46 
48 46 

48 43 
4837 
4827 

48 14 
4758 
47 39 

47 16 
46 52 
46 23 
45 52 
45 18 
44 42 

44 01 
43 19 
42 33 
41 44 
40 52 

3958 

39 00 
37 58 
36 56 
35 45 
34 34 
33 20 

32 02 
30 40 

29 15 

27 47 
26 15 

24 40 

23 01 
21 19 

»9 35 
17 47 
15 56 
14 03 

12 06 
10 09 



46' 



o 

3 

7 

II 



00 

45 
28 

04 



14 34 
17 53 

21 00 

23 56 

26 39 

29 09 

31 26 
33 31 

35 25 

37 07 

38 40 

40 03 

41 17 

42 22 

43 20 

44 " 

44 55 

45 33 

46 05 

46 33 

46 55 

47 13 
47 25 
47 34 
47 40 
47 41 

47 38 
47 34 
47 25 
47 12 
46 57 
4638 

46 17 
45 52 
45 25 
44 55 
44 22 
43 45 

43 07 
42 25 

41 39 

40 51 
40 00 

39 07 

3809 
37 09 

36 05 
3458 
3348 

32 35 



31 



18 
58 
28 35 
27 08 
2538 
24 04 

22 28 
20 48 

19 05 
17 20 

15 32 
13 39 



II 

9 

7 
5 

4 
2 
o 



48 
54 
57 
58 
00 
00 
00 



46° 



o / 

o 00 

3 34 
7 06 

10 33 
13 54 
17 04 

20 05 

22 55 

25 33 
27 59 

30 14 

32 17 

34 09 

35 51 

37 23 
3846 

40 00 

41 06 

42 04 

42 55 

43 40 

44 20 

44 53 

45 21 

45 44 

46 03 
46 16 
46 27 
46 33 
46 35 

46 34 
46 29 
46 21 
46 09 

45 55 
45 38 

45 17 
44 53 
44 26 
43 57 
43 25 
42 49 

42 II 
41 29 
40 45 
3958 
39 08 

38 15 

37 18 

36 19 
35 16 
34 10 

33 01 

31 49 

30 34 
29 15 
27 54 

26 28 
25 00 

23 28 

21 54 
20 16 
1836 
16 53 
15 07 
13 16 



II 

9 
7 
5 
3 
I 
o 



29 

37 
44 
49 
53 
57 
00 



47' 



o 00 

3 24 

S46 

10 03 



13 
16 



19 12 
21 56 
24 29 
26 52 

29 04 

31 04 

32 55 

34 3" 

36 07 

37 30 

38 43 

39 49 

40 49 

41 41 

42 27 

43 07 

43 41 

44 10 

44 33 

44 53 

45 «« 
45 19 
45 26 
45 29 

45 29 
45 25 
45 18 
45 07 
44 53 
44 37 

44 17 
43 54 
43 27 
42 59 
42 27 
41 53 

41 15 
40 34 
39 51 
39 05 
38 i6 

37 23 

36 27 

35 30 
34 28 

33 2: 
32 
31 05 



% 



20 51 

28 34 

27 14 

25 50 
24 23 

22 54 

21 21 
19 46 

14 44 
12 53 



II 

9 
7 
5 
3 
I 

o 



12 
22 

32 

40 

47 
54 
00 



Hoar Ansle. 



O 



S 



6 



10 



11 



IS 



00 
10 
SO 
30 
40 
50 

00 
10 
SO 
30 
40 
50 

00 
10 
SO 
30 
40 
50 

00 
10 
SO 
30 
40 
50 

00 
10 
SO 
30 
40 
50 

00 
10 
SO 
30 
40 
50 

00 
10 
SO 
30 
40 
50 

00 
10 
SO 
30 
40 
50 

00 
10 
SO 
30 
40 
50 

00 
10 
SO 
30 
40 
50 

00 
10 
SO 
30 
40 
50 

00 
10 
SO 
30 
40 
50 
00 



In North litltvde, when the star is rising: or East of the meridian, the tabulated azimuths are reckoned from North to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from North to West. 

In 8oath latltiide, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from South to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from South to West. 

When the latitude and declination are of different name, the tables are to be entered with the supplement of the hour angle and the 
supplement of the tabulated azimuth is to be taken for the required true bearing. 
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AZIMUTH OR TRUE BEARING. 



I^ATITIJDB 17°. 



DECUNATION— SAME NAME AS--I*ATITUDE. 



I4ATITVIIE 170. 



Hour Angle* 



li. 
O 



2 



6 



10 



11 



12 



in. 
00 
10 

«o 

30 
40 
50 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
30 
40 
50 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
SO 
40 
50 
00 



48° 



o / 
o 00 

6 27 

9 35 
la 58 

15 34 

18 22 
21 00 
23 29 

25 47 
27 56 

2954 

31 43 
33 23 
53 
15 
30 
35 



^ 



39 35 

40 28 

41 13 

41 54 

42 29 

4259 

43 23 

43 44 

44 00 

44 12 
44 19 
44 24 

44 24 
44 20 
44 14 
44 04 
43 52 
43 36 

43 16 
42 55 
42 29 
42 01 

41 31 
40 57 

40 20 
39 40 

38 57 
38 12 

37 23 
36 32 

35 38 

34 40 

33 40 

32 37 

31 31 
30 21 

29 07 
27 53 
26 33 
25 12 

23 47 
22 19 

20 49 
19 16 
17 40 
16 02 
14 21 
12 38 

10 54 
9 07 



7 
5 
3 
I 
o 



20 

31 
41 
50 
00 



400 



i 



06 
22 
35 

47 



50<' 



00 

05 

09 
9 09 

12 05 

14 53 

17 34 

20 07 

22 31 

45 
50 

28 46 

30 34 

32 II 

33 41 

35 03 

36 16 

37 22 

38 22 

39 15 

40 02 

40 42 

41 18 

41 49 

42 14 
42 35 

42 52 

43 05 
43 13 
43 17 

43 19 
43 17 
43 II 
43 03 
42 49 
42 35 

42 17 

41 55 
41 31 
41 03 
40 33 
40 00 

39 24 

3845 
3803 

37 19 
36 32 
35 41 

34 47 
33 52 
32 53 

31 50 
30 44 

29 36 

28 25 

27 10 

25 54 
24 34 

23 II 

21 45 

20 17 

18 45 
17 12 

15 37 
1358 
12 18 

lo 36 

852 



51° 



o 00 



o / 
o 00 
2 57 
§ 52 
8 44 
II 32 

14 14 

16 48 

19 15 

21 34 
2345 
2548 
27 41 

29 26 

31 02 

32 31 

33 52 

35 04 

36 10 

37 09 
3803 

3850 

39 31 
40 

40 

41 05 
41 26 

41 43 

41 5^ 

42 07 
42 12 

42 14 
42 12 
42 08 
42 00 
41 48 

41 34 

41 16 

40 56 
40 32 
40 05 

39 36 
39 04 

38 28 
37 51 

36 26 
35 39 

34 49 

33 58 
33 02 
32 04 
31 03 

30 00 

2853 

27 42 
26 29 

25 14 
23 56 

22 34 
21 II 

I? 45 
18 16 

16 45 

15 II 
13 36 
II 58 



10 
8 
6 
5 

3 

I 
o 



56 
13 
29 
44 
00 



o 00 

2 48 

5 35 
8 20 

II 00 
13 36 

16 04 
18 26 
20 41 
22 48 

24 47 
26 37 

28 20 

29 55 

31 21 

32 41 

33 54 

34 59 

3558 

36 52 

37 39 

38 21 

38 57 

39 29 

39 56 

40 19 
40 36 

40 50 

41 00 
41 07 

41 09 
41 08 
41 04 
40 57 
40 46 t 

40 33 I 



52° 



37 33 
36 55 
36 16 

35 33 
34 47 
33 59 

33 06 

32 13 

31 17 
30 17 

29 14 

28 09 

27 00 
25 48 
24 35 
23 18 
21 5 
20 3: 

19 13 
17 46 

16 18 

14 46 

13 14 

II 39 

10 02 
823 



6 

5 

3 
I 



45 
05 
23 
42 



S3^ 



o 00 
2 40 
5 20 

7 57 
10 31 

13 00 

15 22 
17 39 
19 49 
21 52 

23 47 
25 35 

27 15 

28 48 

30 M 

31 32 

32 44 

33 50 

34 48 

35 41 

36 29 

37 II 
3748 

38 20 

3847 

39 10 
39 29 
39 43 

39 54 

40 01 

40 04 
40 04 
40 01 
39 54 
39 45 
39 31 



40 16 


3? 15 
3856 


39 56 


39 33 


3834 


3? 07 


3809 


^8 39 


37 42 


38 07 


37 II 



3638 

36 00 
35 22 
34 40 
33 56 
33 06 

32 17 
31 25 
30 29 

29 30 
28 29 

27 25 

26 18 
25 08 
23 56 
22 41 
21 24 
20 04 

18 42 
17 17 

15 51 
14 22 

12 51 
II 19 



o 00 



t 

6 
4 

3 
I 

o 



45 
10 

56 

17 

39 
00 



o 00 

2 34 

5 05 

7 35 
10 03 

12 24 

14 42 
16 54 
18 50 
205ft 
22 50 

24 34 

26 12 

27 43 

29 07 

30 25 

31 36 

32 40 

33 38 

34 32 

35 20 I 

36 01 , 
3638 

37 10 

3738 

38 02 
38 21 
3836 
3847 

38 55 

3859 

39 «> 

57 
51 



540 



3 
38 



38 42 
38 29 



35 41 

35 05 
34 28 

33 47 
33 03 
32 17 

31 28 
30 36 
20 41 

28 44 

27 44 
26 42 

25 36 
24 28 

23 18 
22 04 
20 49 

19 32 

18 II 
16 49 

15 24 
13 58 
12 30 
II 00 



28 

56 
22 

47 
II 

36 
00 



o 00 
2 26 
52 
15 
35 



4 

7 
9 



II 52 



\i 



03 
10 

18 10 

20 05 

21 54 
23 36 

25 12 

26 40 

28 02 

29 18 

30 29 

31 32 

32 30 

33 23 

34 II 

34 53 

35 30 

36 03 

36 31 

36 54 

37 14 
37 30 
37 42 
37 49 

37 54 
37 56 
37 53 
3748 
37 40 
37 28 



550 



34 46 
34 II 
33 34 
32 54 
32 II 
31 27 

30 38 

2Q48 

28 54 
2758 
26 50 

25 58 

24 54 
2348 
22 39 
21 28 
20 15 
1858 

17 40 
16 20 

14 58 

13 34 
12 08 

10 41 



9 

7 
6 



12 

43 
II 



4 39 
3 07 

I 33 
o 00 



o 

2 

4 
6 

9 



00 

19 
39 
55 
09 



II 20 

13 26 
15 28 
17 25 
19 16 

21 00 

22 39 

24 13 

25 39 

27 00 

28 14 

29 23 

30 26 

31 24 

32 16 

33 03 

33 45 

34 22 

34 55 

35 23 

35 47 
3608 

36 24 
3636 
36 44 

36 50 
36 52 
36 50 
36 45 
3638 
36 27 



56° 



38 14 

37 56 


37 13 


3^ 13 


3655 


35 56 


37 35 


3636 


35 37 


37 II 


36 13 
3546 


35 14 


3644 


34 49 


36 14 


35 18 


34 21 



33 50 
33 16 
32 40 
32 01 

31 19 
30 36 

2048 
2859 
28 07 

27 13 
26 15 

25 16 

24 13 
23 08 
22 01 
20 51 
19 40 
18 26 

17 10 
15 52 
14 32 
13 10 
II 47 
10 22 

855 



7 
6 

4 

3 
I 
o 



39 
00 

30 
01 

31 
00 



570 



o I 
O 00 

2 13 

V^ 

844 
10 50 

12 50 

14 47 

10 39 
18 27 

20 08 

21 44 

23 14 

24 39 
2558 
27 10 



% 



18 

29 20 

30 17 

31 09 

31 55 

32 37 

33 14 

33 47 

34 15 

34 40 

35 00 
35 16 
35 30 
35 38 

35 45 
35 47 
35 46 
35 42 
35 35 
35 25 

35 12 
34 55 

34 37 
34 15 
33 50 
33 23 

32 54 

32 21 

31 

31 
30 27 

2944 



S 



2858 
28 10 

27 19 
26 26 

25 30 
24 32 

23 31 
22 28 
21 22 

ao 16 

19 05 

17 53 

16 39 
15 24 
14 05 
12 37 
II 26 
10 03 



8 39 

7 15 

49 
22 



55 
28 

00 



o / 

o 00 
2 07 
13 

IS 

8 21 
10 20 



i 



12 16 

14 08 

15 55 

17 39 

19 17 

20 50 

22 18 

23 40 

24 56 

26 08 

27 15 

28 15 

29 II 

30 02 

30 48 

31 30 

32 07 

32 39 

33 09 
33 33 

33 53 

34 10 
34 24 
34 33 

34 40 
34 43 
34 42 
34 39 
34 32 
34 23 

34 II 
33 55 
33 37 
33 17 
32 53 
32 27 

31 57; 
31 26 
30 51 
30 15 
29 35 
28 53 

28 09 
27 21 
26 32 

25 40 
24 46 
23 50 

22 49 

21 49 
20 45 
19 40 j 

18 31 
17 21 

16 09 
14 50 

13 40 
12 23 
II 04 

9 45 

8 23 
7 01 



SH° 



38 
15 
50 

25 i 

00 ! 



O 

O 

2 

4 
6 

7 
9 



00 
01 
01 
01 

58 
52 



II 43 
13 31 

15 14 

16 54 
18 28 
1958 

21 23 

22 42 

23 
25 

26 13 

27 12 

26 06 
2857 

29 42 

30 24 

31 01 

31 34 

32 02 

32 27 
3248 

33 05 
33 18 
33 29 

33 
33 
33 39 
33 36 
33 30 
33 22 

33 10 
32 56 
32 39 
32 18 

31 56 
31 30 

31 0* 

30 31 
29 57 

2Q 22 



28.44 
28 02 



27 19 
26 



8 
6 

5 

4 
2 
I 
o 



59° 



25 

24 55 
24 02 

23 07 

22 09 

21 10 
20 07 
19 04 

17 57 
16 49 

15 40 
14 28 

13 15 
12 00 

10 44 

9 27 



07 

48 

27 
07 

45 
22 
00 



o 
I 

3 
5 
7 
9 



00 
56 
50 
44 
35 
24 



11 II 

12 54 

14 34 

16 10 

17 40 

19 07 

20 30 

21 46 

22 59 
24 07 



25 
26 



10 
09 



27 04 

27 52 

28 

29 
2955 
30 28 

30 56 

31 21 

31 42 

31 59 

32 13 
32 23 

32 31 
32 35 
32 36 
32 33 
32 28 
32 20 

32 09 
31 55 



31 
31 



39 
19 



?o 57 
30 33 

30 06 
29 36 

20 03 
28 29 

27 52 
27 12 

26 29 
2545 
24 59 
24 10 

23 18 
22 24 

21 28 
20 30 

19 30 
18 27 

17 23 
16 i^ 

15 10 
14 01 
12 50 

II 37 
10 

9 



7 
6 

5 
3 

2 
I 
o 



52 

35 

17 

39 

39 

19 
00 



Hoar An^le* 



O 



6 



9 



11 



12 



00 
10 
20 
SO 
40 
50 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
SO 

40 
50 

00 
10 
20 
so 
40 
50 

00 
10 

20 
SO 
40 
50 

00 
10 
20 
SO 

40 
50 

eo 
10 
20 
so 
40 
50 

00 
10 
20 
so 
40 
50 

00 
10 
20 
so 
40 
50 
00 



In North Ulltade, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from North to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from North to West. 

In South latlt«de, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from South to East ; and 
when the starts setting or West of the meridian, the tabulated azimuths are reckoned from South to West. 

When the latltade and decIlnatlOB are of different name, the tables are to be entered with the supplement of the hour angle and the 
supplement of the tabulated azimuth is to be taken for the required true bearing. 
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AZIMUTH OR TRUE BEARING. 



LATITUJDE 170. 




DECI.INATION~SAMK NAME AS— I^ATlTUDE. 




LATITUDB 17°. 


Hoar Ancle. 


60° 


1 
61° 


62<' 


63° 


64° 


65° 


66° 


67° 


68° 


.60° 


70°^ 


Hour Anyle* 


• 

li« in* 


r 


/ 


/ 


t 


/ 


/ 


/ 


/ 


/ 


/ 


/ 


li. Ill* 


00 


00 


00 


00 


o^oo 


00 


00 


00 


00 


00 


00 


c 00 


00 


10 


I 50 


I 45 


I 39 


I 35 


I 30 


I 25 


I 20 


I 16 


I 12 


I 08 


I 04 


10 


20 


3 40 


3 29 


3 19 


3 09 


3 00 


2 50 


2 42 


2 33 


2 25 


2 16 


2 09 


20 


30 


5 27 


6 53 


tS 


4 42 


4 28 


4 14 


4 01 


3 49 


3 35 


3 23 


3 12 


SO 


40 


I '^ 


6 14 


5 55 


5 37 


s 37 


5 03 


4 46 


4 30 


4 15 


40 


50 


859 


833 


8 08 


7 45 


7 22 


6 59 


6 17 


556 


536 


5 17 


50 


1 00 


10 40 


10 10 


9 41 


9 13 


8 46 


8 20 


7 54 


7 29 


IT. 


6 41 


6 18 


1 00 


10 


la 19 


" 45 


II 12 


10 40 


10 08 


938 


9 08 


8 40 


744 
847 


7 18 


10 


20 


13 54 


13 16 


12 39 


12 03 


II 28 


10 54 


10 21 


9 49 


9 17 


8 17 


20 


30 


15 26 

16 54 


14 44 


14 03 


13 23 


12 45 


12 08 


11 31 


10 56 


10 21 


9 47 


9 ^3 


30 


40 


16 oS 


15 24 


14 42 


14 00 


13 19 


12 40 


12 00 


II 22 


10 45 


10 08 


40 


50 


18 17 


17 29 


16 42 


15 56 


15 II 


14 27 


13 45 


13 03 


12 21 


II 42 


II 03 


50 


2 00 


19 36 


18 46 


17 56 


17 07 


16 19 


15 32 


1447 


14 03 


13 18 


12 35 


II 54 


2 00 


10 


20 52 


19 59 


19 06 


18 15 


17 24 


10 35 


15 47 


14 59 


14 13 


13 28 


12 43 


10 


20 


22 02 


21 06 


20 12 


19 18 


18 26 


17 35 


16 44 


16 46 


15 05 


14 18 


13 31 


20 


SO 


23 08 


22 II 


21 15 


20 ig 


19 24 


18 30 


17 38 


15 55 


15 05 


14 16 


30 


40 


24 10 


23 10 


22 13 


21 15 


20 19 


19 23 


18 29 


17 36 


16 42 


15 50 


14 59 
1538 


40 


50 


25 07 


24 07 


23 07 


22 07 


21 09 


20 13 


19 16 


18 21 


17 26 


16 33 


50 


3 00 


26 00 


2458 


23 57 


22 57 


21 57 


20 59 


20 01 


19 04 


18 08 


17 12 


16 17 


3 00 


10 


2649 


25 46 


n^ 


23 42 


22 42 


21 42 


20 43 


19 44 


18 46 


17 49 

18 24 

1856 


16 53 


10 


20 


27 32 


26 29 


24 24 


23 23 


22 21 


21 ?o 


20 21 


19 22 


17 26 


20 


30 


28 14 


27 09 


26 05 


25 02 


23 59 


22 58 


21 57 


20 56 


19 55 


18 26 


SO 


40 


2849 


Sit 


26 40 


25 36 


24 33 


23 31 


22 2Q 


21 28 


20 26 


19 26 


40 


50 


29 22 


27 II 


26 07 


25 04 


24 01 


22 58 


21 56 


20 53 


19 52 


18 51 


50 


4 00 


29 50 


2844 


27 39 


26 35 


25 31 


24 27 


23 24 


22 21 


21 18 


20 16 


19 14 


4 00 


10 


30 14 
30 36 


29 09 


28 04 


2659 


25 55 


24 51 


23 47 


22 44 


21 40 


20 38 


19 36 


10 


20 


29 30 


28 25 


27 20 


26 15 


25 II 


24 08 


23 04 


22 00 


20 57 


19 55 


20 


30 


30 53 


2948 


28 43 


27 38 


^33 


25 29 


24 25 


23 21 


22 17 


21 13 


20 10 


SO 


40 


31 07 
31 18 


30 02 


2857 


27 53 

28 04 


26 48 


25 43 


24 39 


23 35 


22 31 


21 27 


20 24 


40 


50 


30 14 


29 09 


26 59 


2555 


24 51 


23 47 


22 43 


21 39 


2035 


50 


5 00 


31 26 


30 21 


29 17 


28 12 


27 08 


26 04 


25 00 


23 56 


22 52 


21 47 


20 44 


5 00 


10 


31 30 


30 26 


29 22 


28 18 


27 13 


26 09 


25 06 


24 02 


22 58 


21 55 


2051 


10 


20 


31 32 


30 27 


29 24 


28 20 


27 17 


26 13 


25 09 


24 06 


23 02 


21 59 


2056 


20 


30 


31 30 


30 26 


29 23 


28 20 


27 17 


26 14 


25 10 


2407 


23 04 


22 01 


20 58 


30 


40 


31 25 
31 18 


30 22 


29 20 


28 17 


27 14 


26 12 


25 09 


24 06 


23 03 


22 00 


20 57 


40 


50 


30 16 


29 14 


28 II 


27 09 


26 07 


25 04 


24 02 


23 00 


21 58 


20 55 


50 


6 00 


31 07 


30 06 


29 04 

28 52 


28 03 


27 02 


26 00 


24 58 


23 57 


2254 
22 46 


21 53 


20 50 


6 00 


10 


3P54 
3038 


29 54 


2752 


^551 


25 50 


24 49 


23 48 


21 45 


20 44 


10 


20 


2939 


a»39 


27 38 


2638 


2538 


24 39 


2338 


22 37 


21 36 


20 36 


20 


SO 


30 ao 


39 21 


j8 22 


27 22 


26 23 


25 23 


24 24 


23 25 


22 24 


21 24 


20 25 


SO 


40 


29 59 


29 01 

28 38 


28 02 


27 04 


26 05 


25 06 


24 08 


23 09 


22 10 


21 II 


20 II 


40 


50 


2935 


27 41 


26 42 


25 45 


24 48 


23 50 


22 51 


21 53 


20 56 


19 57 


50 


7 00 


2009 
28 40 


28 12 


27 16 


26 20 


25 23 


24 26 


23 29 


22 32 


21 35 


20 37 


19 40 


7 00 


10 


27 44 


26 49 


2554 


2458 


24 02 


23 06 


22 10 


21 13 


20 18 


19 22 


10 


20 


28 09 


27 14 


26 20 


25 25 


24 30 


2336 


22 41 


21 46 


20 51 


19 56 


IQ 01 

18 39 


20 


30 


27 35 


26 42 


25 49 


24 55 


24 01 


23 08 


22 14 


21 21 


ao 26 


19 32 


SO 


40 


2659 


26 07 


25 15 


24 22 


23 30 


22 38 


21 45 


20 53 


20 00 


10 07 


18 14 


40 


50 


26 21 


25 30 


24 39 


23 47 


22 57 


22 05 


21 14 


20 23 


19 31 


18 40 


17 48 


60 


8 00 


25 40 


24 50 


24 00 


23 11 


22 20 


21 31 


20 41 


19 51 


19 01 


18 11 


17 20 


8 00 


10 


24 56 


24 08 


23 20 


22 31 


21 43 


20 55 
20 16 


20 06 


19 17 


18 28 


17 40 


16 51 


10 


20 


24 II 


23 24 


22 37 


21 50 


21 03 


1029 
18 50 


18 42 


17 54 


17 07 


16 20 


20 


SO 


23 24 


22 38 


21 52 


21 07 


20 21 


19 36 
1854 


18 05 


17 19 
16 41 


16 33 


1548 


SO 


40 


22 34 


21 50 


21 06 


20 21 


1937 


18 10 


17 26 


15 57 


15 14 


40 


50 


21 41 


20 58 


20 06 


1934 


18 51 


18 10 


17 27 


16 45 


16 02 


15 20 


1438 


60 


9 00 


2047 


ao 07 


19 26 
18 32 


1844 


18 04 


17 23 


16 43 


16 03 


15 22 


1441 


14 01 


9 00 


10 


IQ 51 
18 C2 


19 12 
18 15 
17 16 


17 54 


17 14 


16 36 


15 57 


15 19 


1439 


14 01 


13 22 


10 


20 


1738 


17 01 


16 24 


15 47 


15 09 


14 33 


13 56 


13 20 


12 43 


20 


80 


17 52 


16 42 


16 06 


15 31 


14 56 


14 20 


13 46 


13 II 


12 36 


12 01 


SO 


40 


16 50 


16 16 


15 43 


15 10 


14 37 


14 03 


13 31 


12 58 


12 24 


II 52 


II 19 


40 


50 


1546 


15 14 


1444 


14 12 


13 41 


13 09 


12 39 


12 08 


II 37 


II 06 


10 35 


50 


xO 00 


14 41 


14 II 


13 42 


13 13 


12 44 


12 15 


II 46 


II 17 


10 48 


10 19 


953 


10 00 


10 


13 33 


13 05 


12 39 


12 II 


II 45 


II 18 


10 51 


10 25 


9 58 


9 31 
8 43 


9 06 

8 19 


10 


20 


12 24 


" 59 


II 35 


II 10 


10 45 


10 20 


956 


?32 


t% 


20 


30 


" 15 


10 51 


10 29 


10 06 


9 44 


9 22 


9 00 
8 02 


838 


7 53 


731 


30 


40 


10 03 


943 


9 22 


9 02 


8 42 


8 22 


7 42 


7 22 


7 03 


6 44 


40 


50 


850 


8 32 


8 14 


7 57 


7 39 


7 22 


7 04 


647 


6 29 


6 12 


5 55 


50 


11 00 


7 37 


7 21 


7 05 


6 50 


635 


6 20 


6 05 


5 50 


5 34 


5 20 


505 


11 00 


10 


6 22 


6 09 


5 55 


5 43 


•5 31 


5 17 


505 


4 52 


4 40 


4 28 


4 15 


10 


20 


506 


4 5^ 


4 46 


4 35 


4 25 


4 15 


4 05 


3 55 


3 44 


3 35 


3 24 


20 


SO 


3 51 


3 43 


3 34 


3 27 


3 19 


3 12 


3 04 


2 s6 


2 48 


2 41 


2 34 


SO 


40 


2 34 


2 29 


2 24 


2 19 


2 13 


2 08 


2 03 


I 58 


I 52 


I 48 


I 43 


40 


50 


I 17 


I 14 


I 12 


I 09 


I 07 


I 04 


I 01 


59 


56 


54 


52 


5 


12 00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


12 00 

1 



In North lAtltude, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from North to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from North to West. 

In Sonth latltade. when the star is rising or East of the meridian, the tabulated azimuths are reckoned from South to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from South to West. 

When the latltode and d««llnatloii are of different name, the tables are to be entered with the supplement of the hour angle and the 
supplement of the tabulated azimuth is to be taken for the required true bearing. 
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AZIMUTH OR TRUE BEARING. 



liAirrvDB 180. 



DBCUNATION— SAME NAME AS— LATITUDE. 



LATITI/DB 180. 



Hour Ancle* 



O 



3 



9 



lO 



11 



12 



OO 
lO 
SO 
SO 
40 
50 

OO 
10 

%o 

SO 
40 
60 

OO 
lO 

%o 

SO 
40 
SO 

OO 
lO 
SO 
SO 
40 
50 

OO 
lO 
SO 
SO 
40 
50 

OO 
10 
SO 
SO 
40 

:6o 

OO 
lO 

so 
so 

40 
60 

OO 
lO 
SO 
SO 
40 
60 

OO 
lO 
SO 
SO 
40 
60 

OO 
lO 
SO 
SO 
40 
60 

OO 
lO 
SO 
SO 
40 
60 

OO 
lO 
SO 
SO 
40 
60 
OO 



S40 


S60 


S6° 


o / 


/ 


/ 


OO 


00 


00 


20 49 


17 56 


1543 


37 01 
4807 


32 43 


29 12 


43 35 
51 18 


39 39 


55 33 
60 39 


47 26 


5646 


53 10 


64 14 
6649 


6044 
63 41 


57 25 
60 39 


6845 


6553 


63 07 


70 11 


67 34 


65 or 


71 16 


6852 


66 29 


72 05 


69 5» 


67 40 


72 41 


70 37 


6834 


7300 
73 28 


71 13 
71 39 


69 17 
69 50 


73 40 


71 58 


70 14 


73 49 


72 10 


70 32 


73 51 


72 17 


70 44 


73 55 


72 21 


70 51 


73 46 


72 20 


70 55 


73 39 


72 16 


70 54 


73 29 


72 09 


7050 


73 16 


72 00 


7043 


7302 


71 48 


70 34 


72 45 
72 26 


71 33 
71 16 


70 21 
7006 


72 05 


70 57 


69 49 


71 43 


7036 


6930 


71 19 


70 14 


69 08 


70 54 


6949 


68 44 


70 25 


60 23 


68 19 


6956 


68 55 


67 53 


69 26 


68 25 


67 24 


67 52 


66 52 


67 18 


66 18 


67 42 


6643 


6544 


67 04 


6605 


65 07 
64 a8 


66 23 


65 25 


65 40 


64 44 


63 46 


6456 


63 59 


tlU 


64 09 


63 13 


63 21 


62 24 


61 38 


62 28 


61 33 


60 37 


61 34 
6037 


63 39 
59 42 


59 44 
58 47 


59 37 
58 34 


5842 
57 39 


57 47 
56 44 


57 27 


56 32 


55 39 


56 17 


r^i 


54 28 


5503 


53 15 


53 45 


52 51 


51 57 


52 23 


51 29 


50 36 


50 55 


50 02 


4908 


49 23 


4830 


47 37 


47 46 


4653 


46 01 


4693 


45 " 


44 20 


44 14 


43 2J 
41 28 


42 32 


42 20 


4039 


40 17 


39 28 


38 39 


38 09 


37 20 


36 34 


35 53 


35 07 


34 21 


33 30 


3245 


32 02 


31 00 


30 17 


29 36 


aS 22 


27 42 


27 04 


25 36 


24 59 


24 23 


22 43 


2a 10 


21 37 


19 44 


19 14 


1845 


16 37 


16 II 


1547 


13 25 
10 08 


13 04 


12 44 


9 52 


9 37 


6 48 


6 37 


6 27 


3 25 


3 19 


3 14 


00 


00 


00 



S7« 



o 00 
»3 56 

36 ' 
43 
49 49 



^ 



54 17 
57 44 
60 25 

62 31 

64 II 

65 30 

6633 

67 22 

68 02 

68 32 

6855 

69 12 

69 23 
69 30 
69 32 

69 31 
69 26 

69 19 

60 08 

68 55 

68 40 
68 22 
68 03 
67 41 

67 16 

66 51 
66 22 
65 52 
65 19 
6446 

64 09 

63 30 
62 50 
62 06 

61 20 
60 33 



§ 



42 
5»48 
57 52 
56 53 
55 50 
54 44 



53 35 
52 21 

51 04 

49 43 
48 17 
46 46 



45 10 
43 30 
41 43 
39 51 
37 52 
3548 

33 37 
31 20 
2856 
26 26 

23 49 
21 06 

18 18 

15 24 
12 25 
9 23 
6 16 
3 08 
o 00 



S80 



o 00 

12 29 
23 46 

33 »3 
40 46 
46 41 

51 19 
54 57 
49 
05 
54 
22 



61 
63 



64 32 

65 29 

66 14 
6650 

67 17 
67 39 

67 53 

68 03 
68 09 
68 II 
68 08 
68 03 

67 55 

67 45 
67 3> 
67 15 
6657 
6635 

66 13 
6548 
65 21 

51 
20 

46 



64 
64 
63 



63 10 
62 32 
61 52 
61 09 
60 

59 

5846 
57 53 
5656 
55 58 
54 56 
53 50 

52 4J 
51 28 
50 " 
48 50 
47 24 
45 54 

44 18 
4238 
40 54 
39 02 
37 04 
3502 

32 53 

30 37 
28 16 

2548 

23 15 
20 35 

17 50 
15 00 
12 06 

9 08 



6 

3 
o 



07 
04 
00 



soo 



o 00 
II 18 
21 40 

30 35 
37 56 
43 49 

48 32 
52 17 
55 18 
57 44 
59 41 

61 16 

62 35 

63 36 

64 28 

65 08 

6541 
06 



^ 



66 25 
6638 

6647 
6651 
66 52 
66 49 

6643 
6634 
66 2J 
66 08 
65 51 
65 31 

65 10 

64 46 

64 19 

63 51 
63 ao 

62 47 

62 12 
61 34 
60 55 

5B 41 

57 51 
5658 
56 02 
55 03 
54 01 
52 56 

51 48 
50 
49 
47 58 
46 33 
45 03 

43 28 
41 49 
40 05 
38 15 
36 19 
34 17 

32 II 
29 57 

27 38 

25 13 
22 42 

20 06 

17 25 
14 38 
II 48 

853 
5 57 
2 59 
o 00 I 



soo 



o f 

o 00 
10 17 

19 52 

28 16 

35 21 
41 II 

45 55 
49 46 
52 54 
55 27 

57 31 
59 13 

6038 

61 46 

62 42 

63 28 

64 05 

64 34 

6456 

65 14 
65 25 
65 32 
65 35 
65 34 

65 30 
65 23 

65 13 
65 00 

44 
27 



Sl< 



64 
64 



64 06 

63 43 
63 18 
62 50 
62 20 
61 48 

61 13 
60 37 

59 58 
59 16 
58 32 
57 45 

5656 
56 
55 
54 10 
5308 
52 03 

bO 54 
49 42 
48 26 
47 06 
45 42 
44 13 

42 39 
41 00 

39 17 
37 29 
35 34 
33 34 

31 29 

29 17 
27 01 

24 38 
22 10 

19 36 

16 59 

14 17 

II 31 

8 40 

5 49 
2 54 
o 00 



o / 
o 00 

?26 
17 
26 13 

33 02 
2P 44 

43 28 

47 22 

50 35 

53 U 

55 25 

57 13 

58 43 

59 57 

60 58 

61 48 

62 30 

63 03 

63 29 

63 49 

64 03 

64 13 

64 19 
64 19 

64 17 
64 12 
64 04 
63 52 
6338 
63 21 

63 02 
62 40 
62 16 
61 50 

61 ao 
60 49 

60 15 

59 39 
59 01 
58 19 
57 35 

56 50 

56 01 
5508 

54 13 
53 16 
52 14 

51 10 

50 01 

48 50 

47 35 
46 15 

44 5» 
43 23 

41 5P 
40 13 
3830 
36 43 

34 49 
32 51 

3047 
28 38 
26 24 

24 04 
21 38 
19 09 

16 34 
J3 55 

II 13 
8 27 



5 

2 

o 



39 

51 
00 



SS' 



o 00 

8 41 

16 55 

34 23 
30 55 
36 30 

41 12 

45 07 
48 22 

51 07 
53 

55 



?2 



56 51 

58 10 

59 15 

60 II 
6056 

61 32 

62 01 
62 24 
62 41 

62 54 

63 01 
63 05 

63 05 
63 01 

62 55 
62 44 
62 32 
62 16 

61 59 

61 37 
61 15 
60 49 
60 30 
59 50 

59 x6 
58 41 
5803 

57 22 
56 40 
55 53 

55 06 

54 X4 
53 »9 
52 22 
5» 21 
50 17 

49 10 
47 59 
46 44 
45 24 
44 02 
42 34 

41 02 
39 25 
37 44 
35 57 
34 05 
32 09 

30 07 

28 00 

25 49 

23 31 
21 09 

18 42 

16 10 

13 35 
10 5(6 

8 15 i 

5 32 
2 46 
o 00 



SS^' 



o 00 
8 03 

1543 
22 45 

29 00 

34 25 

39 03 

43 ^ 
46 16 

49 03 
51 23 

53 21 

55 01 

56 24 

57 34 

58 33 

59 21 

60 01 

60 33 

60 59 

61 19 

61 34 
61 45 
61 50 

61 52 
61 50 
61 

61 , 
61 25 
61 II 

60 54  
60 34 
60 12 I 

59 47 j 

50 20 I 

58 51 



'i 



S40 



58 18 

gS| 

56 26 t 
55 43 • 

54 58 , 

54 10 
53 19 
52 25 
51 28 
50 27 

49 24 

48 17 
47 06 
45 52 
44 33 
43 12 
4J 45 

40 13 
3838 
3657 
35 12 
33 22 
31 27 

29 28 
27 22 
25 It 
22 58 
20 38 
18 14 

15 47 

13 15 
10 41 

8 02 

5 23 

2 42 
o 00 



00 
28 



16 



o 

7 

U 

21 

27 15 
32 29 

37 02 
40 56 
44 15 
47 04 
49 28 
51 29 

53 13 

54 40 



^ 



57 48 

58 31 



59 07 

59 36 
5958 

60 15 
60 37 
60 35 



6039 
60 39 
60 35 
60 29 
60 19 
60 05 

59 49 
5932 
59 II 
?46 
58 20 
57 51 

57 20 
56 45 
5608 

55 29 

54 47 
54 oi 

53 15 
52 24 

51 31 
50 35 
35 
32 



i2 



47 25 
46 15 
45 01 

43 44 
42 22 

40 56 

39 26 
37 51 
36 12 
34 28 
32 40 
30 47 



S6< 



00 
56 



13 40 
19 57 
25 39 
3P43 



I 



35 09 


39 


01 


42 


19 


45 


10 


47 


36 


49 41 


51 


27' 


52 59 


54 


15 


55 


21 


56 


16 


57 


02 



57 41 

58 12 

58 37 
5856 

59 " 
59 21 

59 26 
59 28 
59 26 
59 21 
59 12 
59 w 

58 4 

58 

5808 

57 45 
57 19 
56 52 

56 20 
55 47 
55 " 

54 33 
53 51 
53 07 

52 20 

51 30 
5036 

4940 
48 42 

47 39 

46 33 
45 23 
44 10 
42 54 

41 33 
40 08 

3838 

37 06 

35 26 

33 41 

31 58 
30 07 



2849 


28 II 


2646 


26 09 


24 39 


24 04 


22 26 


21 55 


20 09 


19 41 


17 49 


17 23 


15 2A 
12 56 


15 01 


12 37 


10 26 


10 09 


7 50 


7 39 


5 15 


5 07 


2 37 


2 34 


00 


00 



Hour Ancle* 



h* 
O 



S 



8 



6 



O 



10 



11 



IS 



00 
10 
SO 
SO 
40 
60 

00 
10 
SO 
SO 
40 
60 

00 
10 
SO 
SO 
40 
60 

00 
10 
SO 
SO 
40 
60 

00 
10 . 
SO 
SO • 
40 , 
60 > 

00 
10 
SO 
SO 
40 
60 

00 
10 
SO 
SO 
40 
60 

00 
10 
SO 
SO 
40 
60 

00 
10 
SO 
SO 
40 
60 

00 
10 
SO 
SO 
40 
60 

00 
10 
SO 
SO 
40 
60 

00 
10 
SO 
SO 
40 
60 
00 



In Nortk latltade, when the star is rising or East of the meridian, the tabalated azimuths are reckoned from North to East; and 
when the star is setting or West of the meridian, the tabulated aximuths are reckoned from North to West. 

In Soath latltade, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from South to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from South to West. 

When the latltade and deellaaUon are of dlf ereat ■•■«, the tables are to be entered with the supplement of the hour angle and the 
supplement of the tabulated asimuth is to be taken for the required true bearing. 
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AZIMUTH OR TRUE BEARING. 



I4ATITVDE 180. 



DECWNATION— SAME NAME AS— LATITUDE. 



liATITUDB 180. 



Hoar Aiiffle. 



O 



3 



6 



10 



11 



12 



00 
10 
20 
30 
40 
60 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
60 

00 
10 
20 
30 
40 
60 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
60 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 I 
50 I 
i 
00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 
00 



360 



o 00 

631 
12 49 

18 40 

24 12 

29 04 

33 24 
37 12 
40 30 
43 21 
45 49 
47 56 

49 45 
51 18 
5238 

53 47 

54 45 

55 34 

56 15 

56 49 

57 16 
57 39 
57 



5806 

58 13 
58 17 
58 17 
58 13 
5805 
57 55 

57 41 
57 25 
57 06 
56 44 
56 19 
55 51 

55 22 
54 49 
54 14 
53 35 
52 54 
52 II 



37« 



51 25 
50 35 

4' 

4i 

47 49 
46 47 



^ 



45 41 
44 33 
43 21 
42 04 
40 44 
39 20 

37 5J 
36 20 

34 44 
33 02 
31 17 
29 27 

27 33 
25 34 
23 31 
21 24 

19 13 
1658 

14 40 
12 18 



54 

27 
00 

30 
00 



o 00 

6 06 

12 02 

17 39 
22 50 

27 33 

31 45 
35 29 

41 30 
05 
13 



1^ 



38<' 



48 04 

49 41 

51 03 

52 15 

53 15 

54 07 

54 50 

55 27 
5556 

56 20 

5638 

56 52 

57 01 
57 05 
57 07 
57 04 
56S 
56 49 

5636 
56 21 
56 03 
55 42 
55 18 
54 52 

54 23 
53 50 

51 58 , 

51 15 ! 

50 29 

49 40 
48 49 

47 54 
46 55 
45 54 

I 

44 50 
43 42 

42 30 i 
41 15 I 
3956 I 
38 33 

37 06 
35 35 
34 00 
32 20 

30 36 
28 48 

2656 
25 00 
22 58 
20 54 
18 45 
16 34 

14 18 
12 00 

9 39 
7 16 

4 52 
2 26 
o 00 



30° 



o 

5 
II 



00 

44 
20 



16 39 
21 36 
26 08 



30 13 
33 51 
37 04 
39 54 
42 23 

44 33 

46 26 

48 04 

49 29 

50 44 

51 46 

52 40 

53 26 

54 04 

54 36 

55 01 
55 22 
5538 

5548 
55 54 
55 57 
55 56 
55 51 
55 43 

55 32 
55 18 
55 00 
54 41 
54 17 
53 52 

53 24 I 
52 52 I 
52 18 , 
51 42 I 
51 02 
50 20 

48 46 

47 54 
47 01 
46 03 

45 03 

43 58 
42 51 
41 40 
40 27 

39 07 
37 46 

36 20 
34 51 

33 J6 

31 38 
29 56 
28 10 

26 20 ' 

24 25 I 
22 26 
20 24 
18 19 
16 10 



J3 57 
II 42 



25 
06 

44 
23 
00 



40° 41° 



o 00 

5 24 

10 40 

15 43 

20 27 

24 48 

28 47 
32 19 

Hi? 

40 47 

42 57 

44 51 

46 31 
4758 

49 14 

50 19 

51 15 

52 02 

52 43 

53 17 

53 44 

54 06 
54 23 

54 3^ 
54 43 
54 47 
5448 
54 44 
5438 

54 28 
54 14 
53 58 
53 39 
53 16 
52 52 

52 24 ] 

51 53 I 
51 20 
50 45 
50 05 
49 23 

48 39 

47 51 
47 00 
46 08 

45 10 

44 " 

43 07 
42 01 

40 51 
3938 
38 21 

36 59 

35 34 
34 05 
32 33 
30 56 

29 17 
27 32 

25 43 
23 51 

21 55 
19 55 
17 52 
15 46 

13 37 

11 25 



II 

54 

37 

19 
00 



o / 

O 00 

506 

10 05 

14 52 
19 23 

23 33 

27 23 

3051 
3358 
3645 
39 13 
41 23 

43 19 



ti 



40 2» 

47 45 

48 52 
4950 

50 39 

51 22 

51 58 

52 27 

52 51 

53 09 

53 23 
53 33 
53 38 
53 39 
53 37 
53 32 

53 23 
53 10 ; 
52 55 ' 
52 37 
52 16 
51 52 

51 25 
50 54 
50 22 

49 47 
4Q09 
48 27 

47 44 
46 57 
46 07 

45 14 
44 18 
43 18 

42 16 

41 10 
40 01 
38 49 
37 32 
36 13 

34 49 
33 22 

31 5> 
30 16 

28 37 
26 55 

25 08 
23 18 
21 24 



17 27 


15 23 


13 16 
II 08 


6 44 


430 
2 16 


00 



o 

4 
9 



00 

49 
32 
05 
23 



22 24 

26 06 
29 29 
32 31 
35 16 
37 43 
3952 

41 48 
43 30 

45 00 

46 18 

27 
27 



Ji 



49 18 

50 02 

50 39 
51 10 

51 35 

51 55 

52 II 

52 22 

52 28 
52 31 
52 30 
52 26 

52 18 
52 06 
51 52 
51 35 
51 15 
50 51 

50 25 
49 56 
49 25 
48 49 
48 12 
4732 

46 49 
46 03 

45 13 
44 21 

43/26 
42 28 

41 26 
40 21 

39 13 
38 01 
36 46 
35 28 

34 05 

32 39 



42° 



31 


09 


29 


36 


27 


58 


26 


i8 


24 33 


22 


46 



20 55 
19 00 
17 01 
15 oi 



12 


58 


10 


52 


8 


44 


6 


34 


4 24 


2 


" 



O 00 

4 34 
9 01 

13 21 

17 27 

21 19 

24 53 
28 10 

31 09 

33 51 

36 15 

38 24 

40 20 

42 03 

43 34 

44 53 

46 03 

47 03 

47 57 

48 42 

49 21 

49 53 

50 20 

50 42 

50 59 

51 " 
51 19 
51 22 
51 22 

51 19 

51 13 
51 02 
50 49 
50 32 
50 13 
49 51 

49 25 

48 57 
48 26 

47 53 
47 i6 
46 36 

45 54 
4508 

44 19 
43 28 
42 33 

41 36 

40 34 

39 31 
38 24 

37 13 
35 59 

34 41 

33 20 
31 56 
30 27 

2855 
27 20 

25 41 

23 59 

22 13 
20 24 

18 32 
16 37 

14 38 

12 37 
10 36 

831 



o 00 



6 

4 
2 

o 



24 

17 

09 
00 



43° 



J 



o 00 

19 
34 
12 40 

16 36 
20 17 



23 44 
26 55 
29 50 
32 29 
34 51 
37 00 

3855 
40 38 

42 09 

43 29 

44 40 

45 42 

46 37 

47 24 

48 03 

4838 

49 06 
49 29 

49 47 

50 00 
50 09 
50 15 
50 16 
50 13 

50 

49 46 

49 30 
40 12 

48 51 

48 26 
47 59 



47 2» 

46 55 
46 19 

45 40 

4458 
44 14 
43 25 
42 35 
41 41 

40 45 



$ 



45 
42 
37 35 
36 25 

35 13 
33 56 

32 37 

31 13 

29 47 
28 17 

26 42 

25 06 

23 25 
21 41 

19 55 
18 04 

16 12 

14 17 

12 19 
10 19 

8 17 
6 14 
4 10 
2 C5 

o CX) 



440 



4835 

48 50 

49 00 
49 07 
49 08 
49 07 



02 

55 



45° 



o 00 

4 05 

8 08 

12 02 

15 47 
19 20 

22 39 

25 45 
2835 
31 lo 
33 31 
3538 

37 32 

39 14 

40 46 

42 08 

43 20 

44 22 

45 18 

46 05 

46 47 

47 22 

47 52 

48 16 



I 



6 

4 

2 

o 



48 43 
48 28 
48 10 

47 50 

47 26 
47 00 
46 31 
45 57 
45 23 
44 44 

44 03 
43 20 
42 32 
41 42 

40 50 

39 54 

38 54 
37 52 
36 47 
35 39 
34 26 
33 12 

31 53 
30 3» 
29 06 

27 38 
26 05 

24 30 

22 52 
21 10 
19 25 

17 3« 
15 48 
13 55 

12 00 

10 03 

8 05 



05 
04 

02 

00 



o 

3 
7 



00 

53 
43 



46° 



II 27 
15 01 
18 26 



21 38 

24 37 
27 22 

29 54 

32 12 

34 18 

36 II 

37 54 

39 25 

40 47 

41 59 
43 03 

43 59 

44 49 

45 31 

46 07 

4638 

47 03 

47 24 
47 39 

47 51 
4758 

48 02 I 
48 01 

47 57 
47 50 
47 40 
47 26 

47 09 
46 49 

46 26 
46 01 
45 32 
45 00 I 
44 26 , 
43 48 . 

43 08 I 

42 25 

41 39 , 
40 49 I 

39 57 
39 02 , 

38 04- 
37 o. 

35 5! 
34 52 

33 40 
32 27 

28 26 

26 58 

25 28 

23 54 

22 18 
20 39 



57 



18 
17 12 
15 24 
13 34 

II 42 
948 



7 

5 

3 
I 

o 



53 

59 
00 



o 00 

3 41 
7 20 

10 53 

14 19 

17 35 

20 39 

23 33 

26 13 

28 41 

30 57 

33 00 

34 52 

36 34 
3805 

39 27 

40 40 

41 45 

42 41 

43 32 

44 16 

44 53 

45 25 

45 51 

46 12 
46 29 
46 42 
46 50 
46 54 
46 55 

4652 
46 46 
46 36 
46 23 
46 07 
45 48 

45 26 
45 02 
44 33 
44 02 
43 28 
42 52 

42 13 
41 30 
40 45 
39 56 
39 06 
38 12 

37 »4 
36 14 

35 " 
34 04 
32 55 

31 43 

30 27 

29 07 

27 45 
26 20 

24 52 
23 20 

21 46 
20 08 

18 29 
16 46 

15 01 
13 14 

11 24 
9 33 



47° 



7 
5 
3 
I 
o 



40 

47 

'^ 

00 



o 00 

3 30 

6 59 

10 22 

13 38 
16 46 

19 44 
22 31 
25 07 
27 31 
29 
31 



t^ 



33 36 
17 
47 
10 



38 

39 23 

40 27 



41 
42 



25 
17 



43 00 

43 39 

44 II 

44 39 

45 01 
45 19 
45 33 
45 42 

45 47 
45 48 

45 47 
45 41 
45 33 
45 21 
45 05 
44 47 

44 27 
44 02 

43 35 
43 04 
42 32 
41 56 

41 17 
40 35 
39 51 
39 °4 



3» 13 
37 20 

36 24 
35 25 
34 23 

33 17 
32 oS 

3058 

29 43 
28 26 
27 06 
25 42 
24 15 
22 46 

21 13 

1938 
18 01 

16 20 
14 37 
12 53 

II 07 
9 18 
7 29 
5 37 
3 45 
I 53 
o 00 



Honr AniTl^ 



li« 
O 



2 



8 



6 



9 



10 



11 



12 



00 
10 
20 
SO 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
80 
40 
60 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 
00 



In North latitude, when the star is rtsinfi" or East of the meridian, the tabulated azimuths are reckoned from North to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from North to West. 

In Hoatii Istltade, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from South to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from South to West. 

When the Utltode and derllnAtlon are of different name, the tables are to be entered with the supplement of the hour angle and the 
supplement of the tabulated azimuth is to be taken for the required true liearing. 
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AZIMUTH OR TRUE BEARING. 



I«ATITIJ3»K 180, 



DECLINATION— SAME NAME AS— I^TITUDE. 



LATITUDE ISO. 



Hour ancle* 



O 



2 



8 



6 



6 



8 



lO 



11 



12 



480 



OO 
lO 

»o 

80 
40 
60 

OO 
10 
SO 
SO 
40 
50 

OO 
10 
20 
80 
40 
60 

OO 
lO 
20 
30 
40 
60 

OO 
lO 
20 
80 
40 
SO 

OO 
lO 
20 
SO 
40 > 
50 . 

OO 
lO 
20 
SO 
40 

60 I 

I 

OO ' 

lO 

20 

SO 

40 

60 

OO 
10 
20 
SO 
40 
60 

OO 
lO 
20 
SO 
40 
60 

OO 
lO 
20 
SO 
40 
60 

OO 
lO 
20 
SO 
40 
60 
OO 



490 



o 00 

9 52 
13 01 
16 00 

18 51 
21 33 

24 03 

a6 ^4 

2834 

30 34 

32 22 

34 02 

35 32 

36 54 

38 07 

39 12 

40 10 

41 01 

41 46 

42 26 

42 58 

43 28 

43 50 

44 09 

44 23 
44 34 ' 
44 40 . 
44 42 I 

4442 I 
44 37 I 
44 20 I 
44 18 I 
44 03  
43 46 

43 26 
43 03 
42 37 
42 07 

41 35 I 
41 00 I 

40 22 

39 41 
3«57 
38 II 

37 22 
36 30 

35 34 
34 36 

33 35 
32 31 

31 24 
30 14 

29 01 

S^ 

20 20 

25 04 

23 39 
22 12 



20 41 
19 08 

17 33 
15 55 
14 15 
J2 33 

10 48 
9 04 



16 
28 
40 

50 
00 



6O0 



00 

3 " 

6 19 

9 24 

12 24 

15 17 

18 01 

20 37 

23 03 
25 20 

27 27 

29 22 

31 10 
3248 

34 18 

35 39 
3651 

37 57 

3855 

39 47 

40 33 

41 13 

41 47 

42 16 

42 40 

43 00 
43 15 
43 26 
43 33 
43 36 

43 36 
43 33 
43 26 
43 15 
43 02 
42 45 

42 26 
42 03 
41 38 

41 OQ 

4038 
40 04 

39 27 

38 47 
38 04 

37 19 

36 31 I 
35 39 I 

34 44 ' 
33 48 
3248 
31 45 

30 39 
29 31 

28 18 
27 04 

25 47 

24 27 

23 04 

21 38 

20 09 

18 3*» 
17 06 

15 30 

13 53 
12 13 

10 -yz 
8 48 

7 05 
5 20 
3 34 

1 47 
o 00 



61< 



o 00 
3 01 
6 02 
8 58 
II 50 
14 35 

17 13 
19 44 
22 05 
24 18 
26 21 
28 15 

30 00 

31 38 

33 05 

34 26 

35 39 

36 43 



J7 42 
J834 



39 20 

40 00 

40 35 

41 OS 

41 30 

41 50 

42 07 
42 18 
42 26 
42 30 

42 31 
42 28 
42 22 
42 12 
42 00 
41 44 

41 26 

41 03 

4038 
40 II 

39 41 
39 08 

3831 

37 52 

37 II 
36 26 

35 39 
34 48 

33 55 
32 59 
32 00 

3058 
29 54 
2847 

27 37 
26 24 

2508 

23 50 
22 28 

21 04 

19 39 
iS 09 

16 39 

15 06 

13 30 

II 53 

10 15 

835 



6 

5 
3 
I 
o 



53 
II 
27 

44 
00 



o 00 

2 53 

5 44 

o 33 
II 17 

13 56 

16 27 
18 52 
21 00 

23 18 
25 18 

27 10 

28 52 
30 28 
31 
33 
34 
35 31 



54 



29 
22 



36 

37 
3808 

38 49 

39 24 

39 55 

40 20 
40 42 

40 59 

41 II 
41 20 
41 25 

41 26 
41 24 
41 18 
41 10 
40 58 
40 43 

40 25 
40 04 
39 40 
39 13 
3843 
38 II 

37 36 
36 57 
36 17 
35 33 
34 47 
33 57 

33 05 

32 II 

31 13 
30 12 
29 09 
28 04 



? 



58 
20 
6 41 
5 02 
3 22 
I 41 
o 00 



620 



26 55 
25 43 
24 29 
23 13 
21 53 
20 32 

19 07 
17 41 
16 13 
14 42 
13 08 
II 34 



I 



o 00 
245 

8 09 
1047 

13 19 

15 44 
18 04 

20 16 

22 20 

24 17 

36 05 

2746 

29 19 

30 45 

32 04 

33 15 

34 20 

35 18 

36 II 
36 

37 

38 14 

3845 

39 II 
39 33 

39 50 

40 04 

40 13 
40 19 

40 21 
40 20 
40 
40 
39 55 
39 41 



J? 



39 25 
3^ 04 
3841 
38 15 
37 46 
37 15 

36 40 
36 03 
35 23 
34 40 
33 55 
33 07 

32 16 
31 22 
30 26 
29 27 
28 25 
27 21 

26 14 
25 03 

23 51 
22 37 
21 19 

19 59 

18 36 

17 13 

15 46 

14 17 
12 47 

II 15 



41 
07 

31 
54 
16 

3« 
00 



6 SO 



00 

37 
14 

47 



10 17 
12 42 

15 02 
17 17 
19 23 
21 25 

23 18 

25 03 

26 42 

28 13 

29 37 

30 54 

32 05 

33 10 

3408 
35 00 

35 46 

36 27 
3/ 04 

37 34 

38 02 

38 24 
3842 
3856 

39 05 
39 12 

39 15 

39 U 

39 II 

39 04 

3853 
38 40 



640 660 



38 24 
3804 
37 42 
37 16 
36 49 
36 18 

35 45 
35 <^ 
34 29 
33 47 
33 04 
32 10 

31 26 

30 34 

29 39 
28 41 

27 41 I 
26 37 I 

25 32 
24 23 
23 13 
21 59 
20 43 
19 26 

18 06 

16 43 

15 19 

13 53 
12 25 

10 s6 



25 

53 
20 

46 

II 

35 
00 



o 00 
2 30 

458 

948 
12 08 

14 22 
16 31 
18 34 
20 31 
22 20 
24 03 

2539 

27 08  

28 30 

29 47 

30 56 
32 00 

32 57 

33 50 

34 36 

35 18 

35 54 
3D 25 

36 53 

37 15 
37 34 
37 49 

37 59 

38 06 

38 10 
38 10 
3807 
3? 00 

37 51 
37 39 

37 23 
37 04 
36 43 
36 19 

35 52 I 
35 21 



34 49 


33 53 


34 13 


33 19 


33 36 


32 42 


32 55 


32 02 


32 II 


31 20 


31 26 


30 35 


30 37 


2048 

2858 


2046 
28 52 


28 05 


27 55 


27 IC 


2656 


26 12 


25 55 


25 12 



24 51 

23 44 
22 35 
21 24 

20 10 
1854 

17 36 
16 16 
14 54 
13 30 
12 04 
10 37 



08 

39 
09 
37 
05 
32 
00 



36 53 

37 «o 

37 
37 
37 03 
36 57 
36 49 
36 36 

36 22 

36 04 
35 44 
35 20 
34 53 
34 25 



24 09 I 

23 04 
21 57 

20 47 

19 35 
18 21 

17 06 
1548 
14 28 
13 07 



II 
10 



853 

V^ 

4 29 
3 00 

I 30 
o 00 



66O 6T0 



/ 


/ 


00 


00 


2 23 


3 16 


4 45 


432 

h 


7 05 
9 22 


II 34 


II 03 


13 44 


13 07 


15 47 


15 05 

18 48 


1938 


21 24 


ao 30 


23 05 


22 07 


24 38 


2338 


26 05 


25 03 


27 26 


26 22 


28 41 


27 35 


29 49 


2843 


3052 


2945 


31 49 


30 41 


32 40 


31 32 


33 27 


32 18 


34 09 


32 59 


34 45 


33 36 


35 17 


3408 


35 44 


34 35 


3608 


35 00 


3626 

tft At 


35 19 



35 46 

35 54 

35 59 

30 00 

35 59 
35 54 
35 46 
35 35 

35 20 
35 04 
34 44 
34 22 
33 56 
33 28 

3258 
32 24 

31 48 
31 10 
30 28 
29 44 

28 57 
28 10 
27 18 
26 24 
25 28 
24 29 

23 28 
22 25 

21 20 
20 II 
19 02 

17 49 

16 36 
15 20 
14 02 

12 43 
II 22 
10 01 



8 
7 
5 
4 
2 

I 
o 



37 
>3 
47 
21 

54 
27 
00 



o / 

o 00 
2 10 

4 18 
6 26 

831 
10 32 

12 30 

14 25 

16 14 

17 59 

19 39 

21 12 

22 41 

24 03 

25 21 

26 32 
38 
39 



11 



29 34 

30 25 



31 
31 



II 
52 



32 28 

33 00 

33 28 

33 52 

34 12 
34 28 
34 40 
34 49 

34 54 
34 56 
34 55 
34 51 
34 43 
34 33 

34 20 
34 04 
33 45 
33 
32 
32 32 

32 01 
31 28 
30 54 
30 17 
29 37 
28 54 

28 09 

27 21 
26 31 

25 39 
24 44 

23 47 

22 47 
21 46 
20 43 
TQ 36 



18 
17 



68< 



28 
18 



16 06 
14 52 

13 37 
12 20 

II 01 
9 42 



21 
00 
36 
13 
49 
24 
00 



il 



21 44 

23 04 

24 20 

25 30 

26 34 

27 33 

28 28 

29 18 

30 04 

30 45 

31 21 

31 53 

32 21 

32 44 

33 05 
33 21 
33 34 
33 43 

33 49 
33 52 
33 51 
33 47 
33 40 
33 31 

33 18 
33 03 
32 44 
32 23 
32 00 
31 34 

31 06 

30 34 
30 00 

23 



S 



25 44 
28 03 

27 19 

26 33 
25 44 

24 53 
24 00 
23 04 

22 06 
21 07 
20 c6 
19 01 

17 54 
16 46 

15 37 
14 25 
13 12 
II 58 
10 41 
9 24 



8 
6 
5 
4 

2 

I 
o 



06 
46 
26 

05 
44 
21 

00 



690 



O 00 
2 04 

4 07 
6 08 
8 07 

10 04 

11 56 
13 46 

15 31 
17 12 
18 
20 



o 
I 
3 
5 
7 
9 



00 
58 
54 
50 
44 
35 



II 24 
1309 



17 
19 



20 49 

22 07 

23 18 

24 28 

25 31 

26 30 

%"* 

28 

29 
30 
30 

31 
31 
31 
32 
32 
32 



39 

'^ 

14 
38 
58 



32 44 
32 47 
32 47 
32 



32 
32 28 

32 18 
32 03 
31 45 
31 25 
31 02 
3038 

30 10 
29 39 ^ 

2q 06 
28 30 

27 53 
27 12 

26 30 

25 45 

24 5*< 
24 oS 

23 17 
22 23 

21 26 
20 28 
19 28 
18 26 
17 21 
16 15 

15 08 
13 58 
12 47 

II 35 
10 21 

9 07 



50 

34 
15 
57 
39 
19 
00 



Hour ancle. 



li. 
O 



2 



8 



6 



8 







10 



11 



12 



00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
SO 
40 
60 

i 

00 ' 

10 ! 

20 i 

SO 

40 

60 

00 
10 
20 , 
SO 
40 I 
60 I 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
60 
00 



In North Imtltude, when the star is risiiiK or East of the meridian, the tabulated azimuths arc reckoned from North to East; and 
when the star is .setting or West of the meridian, the tabulated azimuths are reckoned from North to West. 

In Soath latlUde, when the star is risine or Ea.st of the meridian, the tabulated azimuths are reckoned from South to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from South to West. 

When the latltode and derllnatlon are of different name, the tables are to be entered with the supplement of the hour angle and the 
supplement of the tabulated azimuth is to be taken for the required true bearing. 
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AZIMUTH OR TRUE BEARING. 





ULTITITDB 18°. 




DBCUNATION— SAME NAMB AS— I^TITUDE. 




I4ATITIJDK ISO. 




Hour Angle* 


60° 


«lo 


620 


63° 


64<> 


66° 


660 


67° 


680 


69<3 


700 


Hour Angle* 




li* in* 


/ 


/ 


/ 


/ 


/ 


/ 


/ 


/ 


/ 


/ 


/ 


hb ni* 




O OO 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 




lO 


1 52 


I 47 


I 41 


I 36 


I 32 


I 27 


I 22 


I 17 


I 13 


i?l 


I 05 


10 




20 


3 44 


3 32 


3 22 


3 13 


3 02 


253 


2 44 


2 35 


2 26 


2 10 


20 




80 


5 33 


5 17 


5 02 


4 47 

6 21 


433 
6 02 


4 18 


405 


3 52 


3 39 


326 


3 14 


30 




40 


7 23 


7 01 
§42 


6 41 


5 43 
7 06 


644 


5 08 


4 51 


4 34 


4 17 


40 




50 


9 09 


8 17 


7 53 


7 29 


6 22 


6 01 


5 41 


1 5 21 


60 




1 00 


10 52 


10 20 


9 51 


9 23 


8 54 


827 


8 01 


7 35 
847 


I " 


' 646 


1 

6 23 


1 eo 




10 


12 33 


" 57 


11 23 


10 50 


10 17 

11 3» 


9 47 


9 17 


8 19 


7 50 
' 8 54 


8 22 


10 




20 


14 09 


13 30 


12 52 


12 14 

13 30 


II 04 


10 29 


9 56 


9 25 


20 




30 


15 42 


14 58 


14 17 


12 57 


12 18 


II 42 


II 05 


10 29 


9 54 


9 21 


30 




40 


17 II 

18 35 


16 24 


15 39 


14 56 
16 10 


14 12 


13 31 


12 50 


12 10 


11 32 


1053 


1 10 17 


40 




50 


17 45 


iS 57 


15 25 


14 39 


13 55 


13 13 


12 31 


II 50 


II II 


60 




2 00 


19 56 


19 03 


18 12 


17 22 


16 33 


^§^ 


14 59 


14 13 


13 29 


12 45 


12 03 


2 00 




10 


21 II 


20 i6 


19 23 


18 30 


17 39 

18 40 


1648 


15 59 


15 11 


14 24 


13 37 


12 52 


10 




30 


22 22 


21 24 


20 29 


19 34 


1748 


1657 


16 05 


15 16 

16 06 


14 28 


13 40 


20 




30 


23 29 


22 29 


21 31 


2035 


19 39 


18 44 


18 42 


16 58 


15 15 

16 00 


14 26 


30 




40 


24 30 


23 30 


22 30 


21 32 


20 34 


1938 


1748 


16 54 


15 08 


40 




50 


25 27 


24 25 


23 25 


22 as 


21 26 


20 27 


19 30 


1833 


17 37 


16 43 


1549 


SO 




3 00 


26 20 


25 16 

26 04 


24 15 


23 13 


22 13 


21 13 


20 14 


19 16 


18 19 
18 58 


17 23 


16 28 


3 00 




10 


27 09 


25 01 


23 59 


22 57 


21 57 


20 56 


1956 


18 00 


17 03 


10 




20 


27 52 


26 47 


25 43 


24 40 


2338 


22 36 


21 34 


20 34 


19 34 


18 35 


17 37 


20 




30 


28 32 


27 27 


26 22 


25 18 


24 15 
2448 


23 12 


22 09 


21 08 


20 07 


19 07 


18 07 


30 




40 


29 08 


28 02 


26 57 


25 52 


23 45 


22 42 


21 39 


2037 


19 36 


1836 


40 




50 


29 39 


2833 


27 27 


26 23 


25 19 


24 14 


23 10 


22 07 


21 05 


20 03 


19 01 


50 




4 00 


30 07 


29 01 


27 55 


26 50 


2545 


24 40 


23 37 


22 33 


21 29 


20 27 


19 24 


4 00 




10 


30 31 


29 25 


28 19 


27 14 


26 09 


25 04 


23 59 


22 55 


21 51 


20 48 


19 45 


10 




20 


30 52 


29 46 


28 40 


27 35 


26 29 


25 24 


24 19 


23 15 


22 II 


21 07 


20 04 


20 




30 


31 08 


30 02 


2857 


^ 53 


26 46 


2541 


24 36 


23 32 


22 27 


21 23 


20 19 


30 




40 


31 22 


30 16 


29 10 


28 06 


27 00 


^S 


2450 


23 45 


22 41 


21 37 
21 4& 


20 33 


40 




60 


31 32 


30 27 


29 21 


28 16 


27 II 


25 02 


23 56 


22 52 


2044 


50 




6 00 


31 39 


30 34 


29 29 


28 23 


27 19 


26 14 


25 10 


24 06 


23 01 


21 57 


20 53 


5 00 




10 


31 42 


3038 


29 33 


28 29 


2725 


26 20 


25 16 


24 II 


23 07 


22 03 


20 59 


10 




20 


31 43 


30 39 


2935 


28 31 


27 26 


26 22 


25 18 


24 15 


23 II 


22 07 


21 03 


20 




30 


31 41 


30 37 


2933 


28 30 


27 27 


26 23 


25 19 


24 16 


23 12 


22 09 


21 05 


30 




40 


31 35 


30 32 


29 29 


28 27 


27 23 
27 18 


26 20 


25 17 


24 14 


23 II 


22 07 


21 04 


40 




60 


31 27 


30 24 


29 22 


28 20 


2615 


25 13 


24 10 


23 07 


22 04 


21 01 


50 




6 00 


31 16 


30 15 


29 13 


28 II 


^1^ 


26 07 


25 06 


24 03 


23 01 


21 59 


20 57 


6 00 




10 


31 02 


30 01 


29 00 


27 59 


26 58 


25 57 


24 55 


23 54 


22 53 


21 51 


20 50 


10 




20 


30 46 


29 46 


2646 


27 45 
27 28 


26 45 


25 45 


24 44 


23 43 


22 43 


21 42 


20 40 


20 




30 


30 26 


29 27 


28 27 


26 29 


25 29 


24 30 


23 30 


22 30 


21 29 


20 30 


30 




40 


30 04 


20 06 
28 43 


28 07 


27 09 


26 10 


25 12 


24 13 


23 14 


22 15 

21 58 


21 16 


20 16 


40 




60 


29 40 


2745 


2647 


25 50 


24 52 


23 54 


22 56 


21 00 


20 02 


50 




7 00 


20 13 

2843 


28 16 


27 20 


26 24 


25 27 


24 30 


23 33 


22 36 


21 39 


20 42 


19 45 


7 00 




10 


2748 


2653 


25 57 
25 28 


25 02 


24 c6 


23 10 


22 13 


21 17 


20 21 


19 25 


10 




20 


28 II 


27 17 


26 23 


2434 


23 39 


22 44 


21 49 


20 54 


19 59 


10 04 


20 




30 


2738 


2644 


25 51 


2458 


24 05 


23 II 


22 17 
21 48 


21 23 


20 29 


19 35 


18 42 


30 




40 


27 01 


26 09 


25 17 


24 24 


23 33 


22 40 


20 55 


20 02 


iq 10 
18 43 


18 17 


40 




50 


20 22 


25 31 


24 40 


23 49 


22 58 


22 08 


21 17 


20 25 


19 34 


17 51 


50 




8 00 


25 41 


24 51 


24 01 


23 12 


22 22 


r 

21 32 


20 43 


19 53 


19 03 
18 31 


18 13 


17 22 


8 00 




10 


24 57 


24 09 


23 20 


22 32 


21 43 


20 55 


20 07 


10 19 

1843 
18 06 


1742 


16 53 


10 




20 


24 II 


23 24 


22 37 


21 50 


21 04 


20 17 


10 30 
18 51 


17 56 


17 09 


16 22 


20 




30 


23 22 


22 37 


21 52 


21 06 


20 22 


19 36 
"53 


17 20 


16 34 


15 50 


30 




40 


22 33 


21 40 
20 58 


21 05 


20 22 


19 38 


18 10 


17 26 


10 42 


15 59 


15 M 


40 




50 


21 40 


20 15 


19 34 


18 52 


18 09 


17 28 


1645 


16 03 


15 21 


14 39 


50 




9 00 


20 45 


20 05 


19 25 
18 31 


18 45 


18 04 


17 23 


16 43 


16 02 


15 22 


14 41 


14 01 


9 00 




10 


1049 
18 50 


19 10 
18 13 


17 53 


17 14 


1635 


15 57 


15 19 


14 40 


14 01 


13 23 


10 




20 


17 36 


17 00 
16 05 


16 23 


15 46 


15 09 


14 33 


13 56 


13 20 


12 43 


20 




30 


17 50 


17 15 


1639 


15 30 


14 55 


14 21 


13 45 


13 " 


12 37 


12 02 


30 




40 


16 48 


16 15 


15 41 


15 09 


14 36 


14 02 


13 30 


12 57 


12 24 


II 52 


II 22 


40 




50 


15 44 


15 13 


14 41 


14 10 


13 40 


1309 


12 38 


12 07 


II 37 


II 06 


10 36 


60 




10 00 


14 38 


14 09 


13 40 


13 " 


12 42 


12 14 


II 45 


II 17 


10 48 


10 20 


951 


10 00 




10 


13 31 


13 04 


12 37 


12 II 


" 44 


II 17 


10 50 


10 24 


958 


931 
843 


1^ 


10 




20 


12 22 


" 57 


11 33 


II 08 


10 44 


10 20 


255 
859 


9 32 

837 


907 
8 15 


20 




30 


II 12 


10 50 


10 28 


10 05 


9 43 


n 


7 53 


7 31 


80 




40 


10 00 


41 
8 31 


9 20 

8 13 


9 01 


8 41 


8 01 


7 42 


7 22 


7 03 


6 43 


40 




50 


8 48 


7 55 


7 38 


7 20 


7 03 


646 


6 29 


6 12 


5 55 


60 




11 00 


735 


7 19 


7 04 


6 49 


634 


6 19 


6 04 


5 49 


5 34 


5 20 


5 05 


11 00 




10 


6 21 


6 07 


5 55 


542 


5 29 


5 17 


5 04 


4 51 


4 40 


4 27 


4 15 


10 




20 


5 05 


455 


4 45 


4 35 


l'^ 


4 14 


4 04 


l^ 


3 44 


3 35 


3 25 


20 




30 


3 49 


3 42 


3 34 


3 27 


3 11 


3 04 


2 49 


242 


2 34 


30 




40 


in 


2 28 


2 23 


2 17 


2 12 


2 07 


2 03 


I 58 


I 52 


I 48 


I 43 


40 




60 


1 14 


I II 


I 09 


I 06 


I 04 


I 01 


59 


57 


053 


51 


50 


. 


12 00 


00 


00 


00 


00 


00 


00 


CO 


00 


00 


00 


00 


12 00 



In NcMlh latitude, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from North to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from North to West. 

In 8o«th latitnde, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from South to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from South to West. 

When the Istltado and decIlnatloB are of dlffereat name, the tables are to be entered with the supplement of the hour angle and the 
supplement of the tabulated azimuth is to be taken for the required true bearing. 
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AZIMUTH OR TRUE BEARING. 



i<AiriTin>B lO^'. 



DECI^INATION— SAME NAME AS-LATITUDE. 



ItATlTliJDE 11F* 



Hour Angle. 




li. 
O 



3 



6 



9 



lO 



11 



12 



OO 
lO 
20 
SO 
40 
50 

OO 
lO 
20 
30 
40 
50 

OO 
lO 
SO 
SO 
40 
SO 

OO 
lO 
%0 
30 
40 
50 

00 
10 
SO 
SO 
40 
60 

OO 
10 
SO 
SO 
40 
50 

OO 
lO 
SO 
SO 
40 
60 

OO 
lO 
SO 
SO 
40 
60 

OO 
lO 
SO 
SO 
40 
SO 

OO 
lO 
SO 
SO 
40 
50 

OO 
lO 
SO 
SO 
40 
60 

OO 
10 
SO 
80 
40 
60 
OO 



O 00 
2i 30 

42 03 

53 02 

59 57 

64 32 

6738 

69 50 

71 25 

72 34 

73 25 

74 01 

7428 
74 46 

74 57 

75 02 
7504 
75 01 

74 55 
74 45 
74 34 
74 19 
74 02 
73 44 

73 24 
7302 

72 38 
72 13 
71 46 
71 17 

70 47 
70 15 
6941 
69 06 
68 29 

67 51 

67 10 
66 28 

65 43 

54 57 
64 08 
63 17 

62 23 

61 27 

60 28 
59 26 
58 21 
57 13 

56 01 
54 46 
53 26 
52 02 
50 33 
49 00 

47 21 
45 37 ' 

43 48 
41 52 , 
39 50 
37 41 j 

35 26 I 
33 03 

30 33 ; 

27 56 
25 12 

22 21 

I 

19 23 ' 

16 19 

13 " 

9 57 
6 40 

3 20 
o 00 



S60 



o 00 
20 40 
36 47 
47 51 
17 
23 



H 



6358 



n 



68 26 

69 54 
7058 

71 46 

72 22 
7248 

73 06 
73 19 
73 
73 



^ 



73 24 
73 19 
73 " 
72 59 
72 46 
72 30 I 

72 12 " 

71 51 I 
71 30 
71 06 
70 40 
79 13 

6944 

60 14 
68 41 
68 06 

67 31 
6653 

66 12 

64 46 
64 00 
63 12 
62 21 

61 28 
60 32 
59 33 
58 31 
57 27 
56 19 

55 07 
53 52 
52 32 
51 08 

41 
08 



^ 



46 30 
44 47 
42 57 
41 02 

39 02 

36 54 

34 40 
32 20 
2952 
27 17 
24 36 
21 49 

1854 

15 55 
12 51 

9 42 
§29 
3 16 
00 



S6' 



o f 

o 00 

17 47 
32 29 
43 20 
51 01 

56 30 

60 38 

63 23 

65 35 
67 15 

6833 

69 31 

70 17 

70 51 

71 16 

71 34 
71 46 

71 52 

71 54 
71 



71 
71 40 
71 29 

71 15 

7059 
7041 

70 22 

6959 

6935 
6909 

68 41 
68 13 
67 40 
67 06 
66 32 
65 54 

65 14 
64 33 
63 50 
63 04 
62 17 
61 26 

%^ 

58 39 
57 37 
56 33 
55 25 

54 M 
5258 
51 40 
50 16 
48 49 
47 16 

45 39 
43 
42 
40 15 
38 14 
36 09 

33 56 

31 37 

20 13 
26 41 
24 02 

21 18 

18 27 

15 32 
12 31 

9 27 
6 20 
3 10 
o 00 



S70 



o 00 

39 25 
4708 

52 52 

57 07 
60 20 
62 47 
64 42 

66 10 

67 18 

68 13 

6855 

69 27 

69 50 

70 

70 



S 



23 
20 47 

i^ 00 
15 08 
12 12 

9 13 
6 II 

3 05 
00 



S80 



70 25 
70 27 
7025 
70 20 
70 11 
70 00 

6946 

69 31 
69 12 
68 52 
68 29 
68 05 

6738 
67 00 
6638 
66 06 

65 31 
64 55 

64 16 
6336 
62 53 
62 ^ 
61 21 
60 30 

59 37 
5842 
57 45 
5643 
55 39 
54 32 

53 20 
52 05 
50 46 
49 24 
47 57 
46 24 

44 48 
43 06 
41 19 

39 
37 
35 23 

33 " 
30 56 
28 33 
26 



o 00 

13 49 
26 02 

35 57 
43 39 
49 30 

53 58 
57 25 
60 05 

62 II 

63 50 

65 09 

66 II 

67 00 

SI? 

68 
68 

6856 
69 01 
69 02 
01 
54 
6845 



^ 



6834 
68 30 
6803 
67 44 

67 23 
67 00 

6634 
6607 

6538 
6s 06 

64 32 
63 57 

63 19 
62 38 

61 56 
61 12 
60 25 
59 35 

5843 
5748 
56 50 
55 50 
54 46 
53 39 

52 27 
51 14 
49 55 
48 M 
47 06 



S90 SO® 



45 35 
4358 


42 18 


40 31 


3»39 


36 42 


34 39 


32 30 


30 15 


27 55 


25 29 


22 55 


30 18 


17 34 


14 47 


'o54 


859 


6 01 


3 01 


00 



O 00 
12 22 

23 34 
32 57 

40 38 
46 22 



S 



50 

54 3' 
5728 

59 44 

61 33 

63 00 

64 09 

65 06 

65 50 
6625 
6652 
67 12 

67 26 
67 35 
67 39 
67 40 

67 37 
67 30 

67 21 
67 09 
66 
66 

66 17 
65 55 



58 39 

57 48 
5653 



55 56 
54 55 
53 52 
52 45 

51 35 
50 21 
49 02 
47 41 
46 15 
44 45 

4309 
41 29 

39 44 
37 53 
35 57 
33 55 

31 49 

29 30 

27 17 

24 54 
22 23 

1949 

17 09 
14 25 
II 37 
845 
5 52 
2 57 
o 00 



^ 



65 31 
65 04 
6436 
64 05 
63 32 
62 57 

62 20 

61 41 

60 59 
60 



o 
II 



00 
II 



21 28 
30 



37 
43 30 

48 12 
51 57 
54 57 
57 22 
18 

53 



g 



62 10 

63 13 



64 
64 



03 
43 



65 15 

65 39 

6557 

66 09 

66 16 
66 20 
66 20 
66 16 

66 

65 45 
65 29 
65 II 
64>5o 

64 37 
64 02 

63 35 
63 05 
62 33 

61 59 

61 22 
6044 
60 02 

59 19 
58 33 

57 44 

56 53 
55 59 
55 02 
54 oa 
52 59 
51 53 

50 42 
40 29 
48 12 
46 51 
45 25 
43 55 

42 20 
40 41 

37 oft I 

35 13 

33 13 

31 08 
28 57 : 

36 41 

34 30 I 
31 52 I 
19 21 



1644 

14 04 

II 20 

832 

5 43 
2 52 
o 00 



Sio 



I 



o 00 
10 II 
10 40 
28 00 
35 03 
40 51 

45 35 
49 24 
52 32 

58 50 

60 13 

61 31 
63 17 
63 03 

63 37 

64 06 

64 38 
64 44 

64 55 

65 00 

65 03 
65 01 

64 55 
64 46 

64 35 
64 
64 
63 



31 



63 23 

62 59 

63 33 
63 05 
61 33 
6x 00 

60 24 
5946 
59 06 
58 33 

57 37 
56 49 

55 59 
55 04 
5408 

53 09 
52 06 
51 00 

4838 
47 21 
46 00 

44 35 
43 06 



41 
39 



36 

23 
21 22 

1854 

16 31 

13 44 

II 03 

8 ao 

5 35 

2 47 

o 00 



3S« 



32 
54 
38 II 

36 22 

34 30 
32 31 

30 28 
28 19 I 



o 00 

Q 19 
18 07 

25 57 
32 44 
38 25 



43 07 
47 00 
50 12 
52 50 
55 01 
5049 

58 18 
31 



§ 



31 

61 21 

62 01 
62 33 

62 59 

63 17 

63 32 
63 40 

63 44 
63 45 

6342 

63 

63 
62 

62 41 

62 19 
61 56 
61 31 
61 04 

60 33 
60 00 



58 48 
5809 

57 25 
5641 
55 53 

55 03 
54 10 
53 14 
52 15 

51 13 
5007 

4859 
47 46 
46 30 
45 10 
43 45 
42 17 

4044 
39 06 
37 25 
35 39 
33 46 
31 50 

2948 
37 43 

25 30 
23 14 

2053 

18 27 

15 57 

13 24 

10 

8 

5 

2 

o 



26 

44 
00 



38° 





/ 





00 


8 


36 


16 


45 


24 09 


3037 


36 


10 


4049 


44 44 


47 59 


5042 


52 57 


54 51 


56 


25 


gji 


§S 


61 


03 


61 


30 


61 


52 


62 


09 


62 


31 


62 


27 


62 


30 


62 


29 


62 
62 


^ 


62 06 


6x 


51 


61 


35 


61 


16 


60 


54 


60 


29 


60 


<^ 


59 33 


59 


01 


58 


27 


57 50 


57 


II 


56 


29 


SS 


46 


54 


58 


54 09 


53 


16 


52 


21 


51 


21 


50 


20 


49 


16 


48 


06 


46 


55 


45 40 


44 


20 


42 57 1 


41 


29 


30 


57 


38 


21 


36 


40 


34 55 


33 05 


31 


V> 


29 


10 


27 


06 


24 57 


22 


42 


30 


24 


18 


01 


»5 35 


13 05 


10 


31 


7 


56 


5 19 


2 


40 





00 



340 



o 
7 



00 

57 



15 32 
22 31 

2843 
34 OS 

3841 
42 35 
45 52 
4838 
5058 
5255 

54 34 

55 57 

57 ^ 

58 04 

5852 

59 31 



60 
60 

60 47 

61 01 



S60 



S 



61 
61 

61 
61 
61 



10 
15 

15 



6057 
60 45 
60 30 

60 II 

59 51 
59 27 
59 01 
58^ 
58 02 

57 28 
56 52 
56 14 
55 33 
54 49 
54 02 

53 U 
52 22 
51 26 
50 28 
49 27 
48 24 

47 15 
46 04 

44 49 
43 30 
42 08 
4042 

39 " 
37 35 
3556 
34 12 
32 23 
30 30 

28 32 
26 29 
24 23 
22 II 
19 56 
17 36 

15 12 
12 46 
10 16 
7 44 
5 II 
2 36 
o 00 



o 00 
7 23 
14 ^ 
21 03 
26 57 
32 10 

3640 
40 33 
43 51 
46 39 
4902 

51 03 

5246 

54 12 

55 26 

56 26 

57 18 

58 01 

58 35 

59 03 
59 25 
59 42 
59 53 

59 59 

60 03 
60 01 
59 56 
59 49 
59 37 
59 24 

5907 
58 47 
58 25 
58 00 
57 33 
57 03 

56 29 
55 55 
55 17 
54 36 
53 53 
53 07 



52 19 
51 27 
50 33 
35 
35 
47 31 



JI 



46 24 
45 13 
43 59 
42 42 
41 30 

39 54 

3824 
36 50 
35 " 
33 29 
31 42 
29 51 

27 55 
25 55 

23 50 
21 41 
19 27 
17 II 

14 50 
12 27 
10 01 

7 33 
5 03 
2 32 
o 00 



Hour Angle* 



O 



6 



9 



10 



11 



12 



00 
10 
SO 
SO 
40 
60 

00 
10 
SO 
SO 
40 
60 

00 
10 
SO 
SO 
40 
60 

00 
10 
SO 
SO 
40 
60 

00 
10 
SO 
SO 
40 
60 

00 
10 
SO 
SO 
40 
60 

00 
10 
SO 
SO 
40 
60 

00 
10 
SO 
SO 
40 
60 

00 
10 
SO 
SO 
40 
60 

00 
10 
SO 
SO 
40 
60 

00 
10 
SO 
SO 
40 
60 

00 
10 
SO 
SO 
40 
60 
00 



In North Ifttltnde, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from North to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from North to West. 

In Sovtli lAtltade, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from South to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from South to West. 

When the latltade and deellBatlOB are of different name, the tables are to be entered with the supplement of the hour angle and the 
supplement of the tabulated azimuth is to be taken for the required true bearing. 

5682 — 02 6 
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AZIMUTH OR TRUE BEARING. 



IjAtitubjb 190. 



DECLINATION— SAME NAME AS— I^ATITUDE. 



I^ATITVDE 190. 



Hour Anffle* 



O 



3 



10 



11 



12 



00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 
00 



360 



o 00 
653 
13 31 
1943 
25 22 
30 23 

34 47 
38 37 
41 55 
44 45 
47 09 

49 14 

50 59 
52 30 
5346 

54 51 

55 45 

56 31 

5708 
5738 
58 03 
58 22 
5835 
5844 

5849 
5850 
5846 
5840 

5831 
58 18 

58 02 

57 43 
57 22 
5658 
56 32 
56 03 



55 30 

5456 
54 19 
53 3 
52 5' 
52 12 



51 24 
50 33 
49 39 
48 42 

47 42 
46 40 

45 32 
44 23 
43 09 
41 52 
40 33 
39 06 

37 38 
36 05 
34 29 
32 47 
31 02 
29 12 

27 18 

25 19 
23 17 
21 II 
19 00 
16 47 

14 30 
12 09 

9 47 



7 
4 

2 
o 



21 

56 
28 
00 



370 



o 00 
6 25 
12 40 
18 31 
23 54 
38 44 

33 02 

3648 
40 05 

42 55 
45 21 
4728 

49 16 

50 49 

52 09 

53 16 

54 14 

55 02 

5542 
56-15 

56 42 
5702 

57 18 
57 29 

57 35 
57 39 
57 37 
57 32 
57 23 
57 12 

5658 
56 40 

56 20 

55 57 

55 31 

55 03 

54 32 
53 57 
53 22 
52 43 
52 01 

51 16 



50 29 

45 46 

47 49 

46 50 

45 48 

44 42 
43 33 
42 20 

41 03 

3§ 44 

21 



i? 



36 52 
35 21 
33 46 
32 06 
30 21 
28 34 

26 42 

24 45 
22 45 
20 42 

1834 
16 23 

14 09 
II 52 



9 

7 
4 

2 
o 



33 
II 

48 

25 
00 



38° 



o 00 
6 02 
i: 52 
17 25 
22 34 
27 13 

31 23 
35 04 
38 19 
41 09 

43 37 
45 45 

47 36 

49 10 

50 33 

51 43 

52 44 

53 34 

54 16 

54 52 

55 21 

55 44 
50 02 

56 14 

56 26 
56 27 
56 23 
56 16 
56 06 

55 53 
55 37 
55 17 
54 55 
54 30 
54 03 

53 33 
52 59 
52 24 
51 46 
51 05 
50 21 

49 34 
48 45 
47 52 
46 57 
45 58 
44 56 

43 51 
42 43 

41 31 
40 16 

3857 
37 34 

36 07 
34 36 
33 02 
31 24 
29 42 
27 56 

26 06 
24 12 
22 14 
20 13 
18 07 
16 00 

13 48 
II 34 



390 



19 
01 

40 

21 

00 



o 00 

5 39 
II 10 

16 25 

21 19 

2548 



29 51 
33 2 
363 
39 27 
41 55 
44 04 



45 57 

47 34 

4859 

50 12 

51 14 

52 07 

52 52 

53 30 

54 00 
54 25 
54 45 

54 59 

55 09 
55 15 
55 16 
55 15 
55 09 
55 00 

5448 
54 33 
54 14 
53 54 
53 29 
53 03 

52 33 
52 01 

51 26 
50 49 
50 08 
49 26 

48 39 
47 50 

4658 

46 04 

45 05 
44 05 

43 01 

41 53 
40 42 

39 27 
38 10 
3648 

35 23 

33 53 
32 21 

30 44 
29 03 

27 19 

25 31 

23 39 
21 44 

19 44 

17 42 

15 37 

13 28 
II 18 

9 05 
6 50 

4 34 
2 17 
o 00 



400 



o 00 

5 19 
10 32 

15 30 
20 10 

24 29 

28 24 

31 55 
35 03 
37 51 

40 18 

42 28 

44 21 

46 01 

47 27 

48 41 

49 46 
5041 

51 28 

52 07 

52 40 

53 08 
53 28 
53 45 

53 57 
5404 

54 06 
54 06 
54 02 
53 54 

53 43 
53 29 
53 12 
52 52 
52 29 
52 03 

51 M 
51 03 

50 29 

49 53 
49 12 
48 30 

47 44 
46 56 

46 06 

45 " 
44 14 

43 14 

42 II 

41 04 



^1 



54 
40 



37 23 
36 03 

34 39 
33 " 
31 40 
30 04 
28 25 
26 42 

24 56 
23 07 
21 14 
19 17 
17 17 

15 14 

13 09 
II 01 

8 52 
6 40 
4 28 

2 14 
o 00 



41< 



o 

5 
9 



00 
01 

57 



14 39 
19 07 

23 14 

27 01 
30 27 
33 32 
36 18 
38 44 
40 54 

42 48 

44 28 

45 56 

47 12 

48 19 

49 16 

50 04 

5046 

51 21 

51 50 

52 13 
52 30 

52 44 
52 52 
52 56 
52 57 
52 54 
52 47 

52 38 
52 25 
52 09 
51 50 
51 27 
51 02 

50 34 
50 04 

49 31 
48 55 
48 16 

47 34 

46 49 
46 01 



45 
44 



12 

18 



6 

4 

2 
o 



42° 



43 22 
42 22 

41 19 
40 13 
39 05 
37 52 
36 36 
35 17 

33 54 
32 27 
3058 
29 24 
27 47 
26 07 

24 22 

22 34 

20 43 
18 49 
16 52 
14 52 

12 49 
10 45 
8 39 



30 
21 
10 
00 



o 
4 
9 

li 



00 
44 
23 
52 
07 



22 05 

25 44 

29 04 

32 05 

34 48 

37 13 

39 23 

41 17 
4258 

44 27 

45 45 

46 52 

47 52 

48 42 

49 26 

50 01 
5033 

50 57 

51 16 

51 30 
51 41 
51 46 
51 49 
51 47 
51 41 

51 33 
51 21 
51 06 
50 47 
50 26 
50 03 

49 35 
49 06 

48 33 
4758 
47 20 
46 39 

45 
45 
44 18 
43 26 

42 30 
41 31 

40 29 
39 25 

38 17 
37 05 

35 50 
34 32 

33 10 

31 45 

30 17 

28 44 
27 10 

25 30 

23 48 
22 03 
20 14 
18 23 
16 28 
14 31 

12 31 
10 29 



430 



8 
6 

4 
2 
o 



25 
21 

14 
08 
00 



o 
o 
4 



f 

00 
29 



8 

13 oS 
17 12 
21 00 

24 31 
27 46 
30 43 
33 22 

35 47 
37 55 

39 49 
41 31 

43 00 

44 19 



4* 
4C 



28 
29 



47 21 

48 05 
48 
49 

49 41 

50 02 



ti 



50 19 
50 30 
50 36 
5040 
50 40 
50 36 

50 28 
50 17 
50 03 
49 45 
49 25 
49 02 

4836 
48 07 

47 35 
47 00 
46 24 

45 43 

45 00 
44 14 
43 25 
42 34 

41 39 
40 41 

39 40 

38 36 

37 29 
36 19 

35 05 
33 47 

32 27 
31 04 
2g 36 
28 06 
26 33 
24 55 



44<' 



23 
21 



16 
32 



19 45 
17 56 
16 04 
14 10 

12 12 
10 14 

8 13 
6 II 



08 

04 
00 



45< 



o 00 

12 38 
16 20 

1959 



U 



23 
31 

29 24 

32 00 

34 22 

36 29 

3823 

40 05 

41 35 

42 55 

44 06 

45 07 

46 00 

46 46 

47 26 

47 59 

48 27 

48 49 

49 06 
49 »8 
49 27 
49 31 
49 32 
49 29 

49 22 
49 " 
48 59 
48 43 
48 23 
48 02 

47 37 
47 08 
46 37 
46 03 

45 27 
44 47 

44 05 

43 20 
42 31 
41 4C 
40 47 
3951 

38 50 

37 47 
36 41 

35 32 
34 19 

33 04 

31 44 

30 22 

28 56 

27 27 

25 55 
24*21 

22 43 
21 01 
19 17 
17 30 
15 40 
13 49 

II 54 
958 
8 01 
02 
02 
01 
00 



o / 

o 00 
4 01 

7 59 
II 51 
15 32 
19 01 

22 18 
25 20 
28 08 
30 41 
33 00 

35 06 

36 59 
3842 

40 II 

41 32 

42 43 

43 45 

44 40 

45 27 

46 08 

46 43 

47 II 
47 35 

47 53 

48 07 
48 17 
48 23 
48 24 
48 23 

48 17 
48 08 

47 55 
47 40 
47 21 
47 01 

46 37 
46 09 

45 39 
45 06 
44 30 
43 52 

43 10 
42 26 

48 
55 
59 



41 
40 



38 00 
3658 
35 53 
34 45 
33 34 
32 20 

31 01 
29 41 
28 17 
26 49 

25 19 
23 46 

22 10 
20 30 
18 49 
17 04 

15 17 
13 28 



46° 



II 

9 

7 

5 

3 
I 

o 



36 

43 
48 

52 

55 
58 
00 



o 

3 

7 

II 

14 



00 

49 
35 
15 

4« 



18 07 

21 16 

24 13 
2656 
29 26 

31 
33 



li 



470 



35 39 

37 20 
3850 

40 II 

41 23 

42 25 

43 21 i 

44 10 

44 51 

45 27 
57 
22 

46 41 

46 57 

47 07 
47 14 
47 17 
47 16 

47 II 

47 03 ' 
46 52 
4638 
46 21 

45 59 

45 37 
45 10 
44 41 
44 08 
43 33 
42 55 

42 15 
41 32 
40 45 
39 56 
39 04 

38 09 



10 
10 



35 06 
33 59 
32 49 
31 35 



30 19 
28 59 


27 
26 


37 
12 


24 43 


23 


12 


21 


38 


20 


00 



18 21 

16 39 
14 54 
13 08 



II 

9 
7 
5 
3 
I 
o 



19 
29 

37 
44 
49 
55 
00 



o / 
o 00 

338 

7 12 

10 42 

14 <g 
17 16 

20 iS 

23 09 
25 47 
28 13 
30 27 
32 29 

34 20 

36 01 

37 31 

38 52 

40 03 

41 07 

42 04 

42 53 

43 36 

44 13 

44 43 

45 09 

4530 
45 46 

45 57 

46 05 
46 10 
46 09 

46 06 
45 59 
45 49 
45 35 
45 19 
44 59 

44 37 
44 II 
43 43 
43 II 
42 37 
42 00 

41 20 
40 37 

39 52 

'^?. 

37 18 



3(6 21 
35 21 
34 19 
33 12 
32 03 
30 52 

29 36 

28 



26 

25 34 
24 07 
22 39 

21 06 

19 31 
17 53 
16 14 

14 31 
12 47 

II 02 

9 13 



Hour AnclA* 



7 
5 
3 
I 



25 
35 
44 
52 
00 



la« 

O 



2 



3 



6 



9 



10 



11 



12 



00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
'20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 
00 



In North Ifttltnde, when the star is rising or East of the meridian, the tabulated azimuths are reckoned fromlNorth to East; and 
-when the star is setting or West of the meridian, the tabulated azimuths are reckoned from North to West. 

In South Utltnde, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from South to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from South to West. 

When the lailtade and declination are of different name, the tables are to be entered with the supplement of the hour angle and the 
supplement of the tabulated azimuth is to be taken for the required true bearing. 
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AZIMUTH OR TRUE BEARING. 



I^ATITVDB 190. 



DECUNATION— SAMK NAMB AS— I^TITUDE. 



I4ATITUDE 19°. 



Hour Ancle* 



O 



3 






6 



9 



10 



11 



13 



« 
00 
10 
20 
SO 
40 
60 

00 
10 
20 
80 
40 
60 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
&0 

00 
10 
20 
30 
40 
60 

00 
10 
20 
30 
40 
60 

00 
10 
20 
30 
40 
50 

eo 

10 
20 
30 
40 
SO 

00 
10 
20 
30 
40 
60 

00 
10 
20 
30 
40 
&0 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
60 
00 



480 



I 



o 00 
36 

10 II 



19 32 

22 07 
34 41 
37 03 



29 
31 



15 
14 



33 04 

34 43 
36 13 
3; 



i§ 



7 
5 
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In North latltade, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from North to Ha^t: and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from North to West. 

In Ko«tli latttade, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from South to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from South to West. 

When the latitude and deeUnatloii are of dlffereat nuie, the tables are to be entered with the supplement of the hour angle and the 
•npplement of the tabulated azimuth is to be taken for the required true bearing. 
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AZIMUTH OR TRUE BEARING. 



LATITIJBE 10°. 




DECWNATION— SAME NAMK AS— LATITUDE. 




liATITirOB 10°. 


Hour Angle* 


eo° 


61® 


62° 


630 


64° 


65° 


66° 


67° 


68° 


60° 


;7o° 


flonr Angle. 


1i« m* 


/ 


/ 


f 


/ 


f 


/ 


/ 


/ 


/ 


/ 


/ 


b. m. 


O OO 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


lO 
20 


3^ 


I 48 
3 37 


3^ 


3 16 


I 33 
3 05 


I 38 

3 56 


2 46 


1 19 

2 37 


3 2S 


I 10 
3 30 


1 06 
3 II 


10 
20 


30 


540 


5 24 


5 08 

6 47 


452 

6 27 


tU 


4 32 


4 09 


3 55 


3 42 


^ 


3 17 


30 


40 


7 31 


709. 
852 


5 49 


5 30 


5 12 


455 
6 07 


4 22 


40 


60 


9 19 


8 26 


8 01 


7 36 


7 13 


6 50 


6 28 


546 


525 


60 


1 00 


II 05 


10 32 


10 01 


9 32 


9 03 


8 35 


8 09 


742 
855 


Vi 


652 


6 28 


1 00 


10 


12 46 


12 10 


II 35 


II 01 


10 28 


9 56 


9 25 


7 57 


7 29 
S29 


10 


20 


14 26 


13 44 


13 04 


12 a6 


II 50 


II 14 


10 39 


10 05 


9 33 


9 01 


20 


30 


1558 


IS 14 


14 31 


13 49 


13 10 


12 30 


II 52 


II 14 


10 38 


10 03 


9 27 


30 


40 


17 28 


16 41 


15 54 


15 09 


14 26 


13 43 


13 00 


12 20 


II 41 


II 03 


10 24 

11 18 


40 


50 


1854 


18 03 


17 14 


16 26 


1539 


1452 


14 07 


13 24 


12 41 


13 00 


50 


2 00 


20 15 


19 21 


18 28 


1738 


16 48 


1559 


15 II 

16 12 


14 25 


13 39 


12 55 


T2 II 


2 00 


10 


21 31 


20 35 


19 40 


18 46 


^l 53 


17 02 

18 02 


15 23 


14 35 


1348 


13 01 


10 


»o 


22 42 


21 44 


2047 


19 51 


18 56 


17 09 

18 05 


16 18 


15 28 


14 39 


1350 


20 


30 


23 49 


22 49 


21 49 


20 52 


19 55 


18 59 


17 11 

18 00 


16 18 


15 26 


14 35 

15 18 


SO 


40 


34 51 


23 49 


22 48 


21 49 


20 50 


19 53 


1855 


17 OS 


lb 12 


40 


50 


2547 


24 45 


2343 


22 42 


21 42 


20 42 


19 44 


1847 


1750 


16 54 


15 59 


50 


3 00 


26 40 


25 36 


24 33 


23 31 


22 29 


31 39 


20 29 


19 30 


18 32 


17 34 

18 12 


1637 


8 00 


10 


27 29 


26 24 


25 20 


24 16 


23 14 


32 12 


21 10 


20 II 


19 II 


17 13 


10 


30 


28 13 


27 07 


26 01 


24 57 


23 53 


32 50 


21 48 


2047 


19 47 


1847 


18 18 


20 


30 


28 52 


27 46 

28 21 


26 40 


25 35 


24 30 


23 27 


22 24 


21 21 


20 19 


19 IQ 
1948 


SO 


40 


29 27 
2958 


27 14 


2609 


25 03 


23 59 

24 28 


22 55 


21 53 


30 50 


1845 


40 


50 


28 51 


27 45 


26 39 


2534 


23 24 


22 20 


21 18 


20 15 


19 12 


60 


4 00 


30 26 


39 18 


28 II 


27 06 


26 00 


24 55 


23 50 


22 45 
33 cS 


21 41 


20 38 


19 34 


4 00 


10 


3049 
31 08 


29 42 


2835 


27 29 


36 24 


25 18 


24 13 


22 04 


20 59 

21 18 


19 55 


10 


20 


30 02 


2855 


27 49 


26 42 


25 37 


24 31 


23 27 


22 22 


20 14 


20 


SO 


31 25 


30 18 


29 12 


2806 


27 00 


25 54 


2448 


2343 
23 56 


22 38 


21 34 


20 28 


SO 


40 


31 37 


30 31 


29 24 


28 19 


27 13 


2607 


25 02 


22 51 


21 47 
21 58 


20 42 


40 


50 


31 47 


3041 


29 35 


28 29 


27 24 


26 18 


25 12 


24 07 


23 03 


20 53 


60 


5 00 


31 53 


3047 


2942 


2836 


27 31 


26 26 


25 20 


24 15 


23 11 


33 06 


ai 01 


6 00 


10 


31 56 


30 51 


29 46 


28 41 


27 35 


26 30 


25 2§ 
25 28 


24 21 


23 17 


32 12 


21 07 


10 


20 


31 56 


3051 


29 46 


28 42 


27 37 


26 32 


24 24 


23 20 


22 15 


21 II 


20 


30 


31 52 


3048 


29 44 


28 40 


27 37 


26 32 


25 28 


24 24 


23 20 


22 10 


21 13 


SO 


40 


31 45 


3042 


2939 


2837 


27 33 


26 29 


25 25 


24 22 


23 19 


22 16 


21 12 


40 


50 


31 37 


30 34 


2931 


28 29 


27 27 


26 23 


25 21 


24 18 


23 15 


22 12 


21 08 


60 


6 00 


31 24 


3023 


29 21 


28 19 


27 17 


26 15 


25 12 


24 10 


23 08 


22 06 


21 03 
20 56 
20-46 


6 00 


10 
20 


31 10 
3053 


30 09 
29 53 


39 08 
2853 


28 07 
27 52 


27 05 
26 52 


26 04 
25 51 


25 03 
2450 


24 01 
23 50 


23 00 
22 49 


21 58 
21 47 


10 
20 


80 


30 33 


29 34 


2834 


2735 


2635 


25 36 


24 35 
34 18 


23 35 


22 36 


21 36 


20 34 


SO 


40 


30 10 


29 12 


28 14 


27 15 


26 17 


25 18 


23 19 


22 21 


21 21 


30 31 


40 


50 


29 45 


2648 


27 50 


26-53 


25 55 


24 57 


2359 


23 01 


32 03 


21 04 


30 06 


60 


7 00 


39 18 
2848 


28 21 


27 25 


26 29 


25 32 


24 35 


2338 


22 40 


21 43 


20 46 


1948 


7 00 


10 


27 52 


2657 


26 01 


25 06 


24 10 


23 14 


22 18 


21 22 


20 26 


19 39 


10 


20 


28 15 


27 21 


26 27 


25 32 


24 37 


23 42 


32 48 


21 53 


2058 


20 03 


19 07 
1845 


20 


SO 


27 40 


26 48 


25 54 


25 01 


34 07 


23 14 


23 30 


21 27 


20 33 


19 39 


SO 


40 


27 02 


26 II 


25 19 


24 27 


23 35 


22 43 


21 50 


2057 


20 05 


19 13 
1845 


18 30 


40 


60 


26 23 


25 33 


24 43 


23 51 


23 00 


22 09 


21 19 


20 27 


1936 


17 53 


60 


8 00 


2541 


24 52 


24 03 


23 14 


22 24 
21 46 


21 34 


2045 


19 55 


i§ 05 
18 32 


18 15 


17 25 


8 00 


10 


24 57 


24 09 


23 21 


22 34 


20 58 


30 09 


19 31 
1844 


17 44 


1655 


10 


20 


24 II 


23 25 
22 38 


22 38 


21 52 


21 04 


20 18 


19 31 

18 52 


1758 


17 II 


16 33 


20 


30 


23 22 


21 53 


21 08 


20 33 


1937 
1854 


18 07 


17 21 


16 36 


15 5° 


SO 


40 


22 32 


21 49 


21 05 


20 22 


1938 


18 II 


17 27 


16 43 


16 00 


15 16 


40 


50 


21 39 


2057 


20 15 


19 34 


18 53 


18 09 


17 28 


16 46 


16 04 


15 22 


14 39 


60 


00 


2044 


20 04 

IQ 08 
18 12 


1923 
18 31 


1843 


18 03 


16 36 


16 43 


16 03 


15 23 


1443 


14 02 


9 00 


10 


1947 


17 53 


17 14 


15 57 


15 19 


14 40 


14 02 


13 23 


10 


20 


1748 


17 36 


17 00 


16 22 


1546 


15 10 


14 33 
13 4^ 


13 57 


13 20 


12 43 


20 


30 


17 13 


1638 


16 04 


15 30 


14 55 


14 20 


13 II 


12 36 


12 02 


SO 


40 


16 45 


16 12 


15 40 


1507 


14 35 


14 02 


13 29 


12 57 
12 08 


12 25 


II 52 


II 19 


40 


50 


15 42 


15 " 


1440 


14 09 


13 39 


13 08 


12 37 


II 36 


II 06 


1035 


60 


10 00 


14 36 


14 07 


1338 


13 10 


12 41 


12 13 


II 45 


II 16 


1047 


10 19 


9 51 


10 00 


10 


13 29 


13 02 


12 35 


12 09 


II 42 


II 16 


10 50 


10 34 


9 57 


931 
G43 


9 03 
8 19 


10 


20 


12 20 


II 56 


II 31 


II 07 


10 43 


10 19 


9 55 


t^ 


Q 07 


20 


30 


II 10 


10 48 


10 26 


10 04 


8 40 


9 30 

8 30 


8 59 


8 15 


7 53 


7 31 


SO 


40 


1$ 


9 39 
8 29 


19 


9 00 


8 01 


7 41 


7 22 


7 02 


642 


40 


BO 


8 II 


7 54 


7 37 


7 19 


7 02 


645 


6 28 


6 II 


5 54 


60 


11 00 


7 33 


718 


7<^ 


648 


6 33 


6 18 


604 


5 49 


5 34 


5 20 


5 04 


11 00 


10 


6 19 


606 


5 54' 


541 


529 


516 


5 04 


4 52 


4 39 


4 27 


4 15 


10 


20 


5 05 


4 54 


4 44 


t^ 


4 23 


4 14 


4 03 


3 54 


3 44 
3 48 


3 34 


3 25 


20 


30 


3 49 


3 41 


3 33 


3 18 


3 II 


3 03 


3 56 


341 


2 33 


SO 


40 


??i 


2 28 


2 23 


2 18 


2 12 


3 07 


2 02 


I 5S 


I 52 


I 4J8 


I 42 


40 


60 


I 14 


I II 


I 09 


I 07 


I 04 


I 01 


059 


56 


054 


52 


60 


12 00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


12 00 



In North latitude, when the star is rising or Bast of the meridian, the tabulated azimuths are reckoned from North to Bast; and 
when thtf star is setting^ or West of the meridian, the tabulated azimuths are reckoned from North to West. 

In South Utttnde, when the star is rising or Bast of the meridian, the tabulated azimuths are reckoned from South to Bast; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from South to West. 

When the latttode and d«eIliiatloii are of different aame, the tables are to be entered with the supplement of the hour angle and the 
supplement of the tabulated azimuth is to be taken for the required true bearing. 
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In IVortli Utltade, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from North to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from North to West. 

In So«Ui latltade^ when the star is risinc or East of the meridian, the tabulated azimuths are reckoned from South to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from South to West. 

When the latltade and deellBatlon are of dlffer»at Have, the tables are to be entered with the supplement of the hour angle and the 
supplement of the tabulated azimuth is to be taken for the required true bearing. 
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44 02 

44 49 

45 29 

46 03 
46 31 

46 54 

47 12 
47 25 
47.34 
47 39 
47 40 
47 37 

47 31 
47 21 
47 09 
46 53 
46 34 
46 12 

45 47 
45 19 
44 48 
44 15 

43 39 
43 00 

42 18 

41 33 
40 46 

39 55 
39 02 
38 06 

36 06 

35 01 

33 53 
32 42 

31 29 

30 12 

28 52 

27 29 
26 04 

24 35 
23 05 



21 

19 
18 



30 
53 
14 



16 32 
14 48 
13 02 

II 14 

9 24 

7 

5 

3 
I 

o 00 



33 
41 
48 

54 



o 00 

3 44 

7 27 

II 03 

14 30 

17 49 



20 
23 



55 
48 

26 29 
2857 



31 
33 



13 
15 



35 06 

36 45 

38 15 

39 35 

40 46 

41 48 

42 42 

43 30 

44 II 

44 47 

45 16 
45 40 

45 59 

46 13 
46 24 
46 30 

46 31 
46 30 

46 25 
46 16 
46 05 

45 50 
45 32 
45 II 

44 47 
44 20 

43 50 
43 17 
42 42 
42 04 

41 23 
40 39 
39 53 
39 03 
38 II 

37 16 



36 18 
35 17 
34 13 
33 07 
31 58 
30 46 

20 30 
28 12 
26 51 

25 27 

24 00 

•22 31 

20 59 

19 24 
17 47 
16 08 

14 25 

12 42 

10 56 

9 ID 



22 
32 
42 

51 
00 
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6 



10 



11 



12 
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00 
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20 
30 
40 
50 

00 
10 
20 
30 
40 
50 
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10 
20 
30 
40 
50 

00 
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40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
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00 
10 
20 
30 
40 
50 
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10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 
00 



In North latitude, when the star is risina: or East of the meridian, the tabulated azimuths are reckoned from North to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from North to West. 

In SoDth latitude, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from South to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from South to West. 

When the latitude and declination are of different name, the tables are to be entered with the supplement of the hour angle and the 
supplement of the tabulated azimuth is to be taken for the required true bearing. 
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AZIMUTH OR TRUE BEARING. 



UiTlTVDB 300. 



DECW NATION— SAME NAME AS— LATITUDE. 



I^ATITUDE %V>. 



Hour Aniple* 



li. 
O 



3 



6 



9 



lO 



11 



12 



in* 
OO 
lO 

»o 

SO 
40 
60 

OO 
lO 

»o 

SO 
40 
50 

OO 
lO 
30 
SO 
40 
50 

OO 
lO 
*ZO 
SO 
40 
50 

OO 
lO 
20 
SO 
40 
50 

OO 
10 
30 
SO 
40 
60 

OO 
lO 
20 
SO 
40 
SO 

OO 
lO 
SO 
SO 
40 
SO 

OO 
10 
SIO 
SO 
40 
SO 

OO 
lO 
20 
SO 
40 
SO 

OO 
10 
20 
SO 
40 
SO 

OO 
lO 

»o 

SO 
40 
SO 
OO 



48° 



O 00 

3 34 

7 05 

10 29 

134^ 
16 57 

19 57 
22 45 
25 20 
27 45 
29 57 
31 57 

33 47 
35 26 



y> 55 

38 15 

39 26 

40 29 



41 
42 



24 

13 



42 55 

43 31 

44 02 
44 27 

44 47 

45 02 
45 13 
45 21 
45 24 
45 24 

45 '9 
45 12 
45 00 
44 47 
44 29 
44 10 

43 47 
43 21 
42 52 
42 20 
41 46 
41 09 



40 28 
39 45 
38 59 
38 II 
37 20 
36 26 



35 29 
34 29 
33 27 
32 22 

31 U 

30 03 

38 48 

27 32 
26 12 

24 51 
23 26 
21 58 

30 28 

18 55 
17 20 

15 44 
14 04 
12 23 

10 40 
8 56 



7 
5 
3 
I 
o 



10 

23 

36 
48 
00 



49° 



o f 

o 00 

3 23 
6 

9 ^ 
13 08 
16 09 

19 02 
21 43 
24 15 
26 35 
28 44 
30 42 

32 30 
3408 

35 37 
3656 
3808 

39 II 

40 07 
40 57 



41 
42 



16 



42 48 

43 14 

43 35 

43 51 

44 03 
44 12 



44 
44 



16 
17 



44 13 
44 07 
43 57 
43 44 
43 28 
4308 

42 46 
42 21 

41 54 
41 23 
40 49 
40 13 



g 



34 

52 

38 06 

37 19 
36 29 

3536 

34 40 
33 42 
32 41 
31 37 
30 29 

29 20 

28 08 



26 


53 


25 34 


24 


14 


22 


51 


21 


25 


:i 


58 


'7* 


16 


54* 


15 19 


13 42 


12 


03 


10 


24 


8 


42 


6 


59 


5 


16 


3 30 


I 


45 





00 



soo 



00 

12 

23 
29 



12 31 
15 24 

18 09 

20 45 

23 II 

25 28 

27 34 

29 29 

31 15 

32 53 

34 20 

35 39 
3t> 51 
37 54 

3851 

39 41 

40 24 

41 02 

41 35 

42 01 

42 24 
42 41 

42 54 

43 03 
4308 

43 09 

43 07 
43 02 
42 53 
42 40 
42 25 
42 07 

41 46 
41 21 

40 54 
40 25 
39 52 
39 16 

3838 
37 57 
37 14 

36 27 
3538 
34 46 

33 51 
32 54 
31 54 

30 51 
29 45 

28 37 

27 27 

26 13 

24 56 
23 38 
22 17 

20 53 

19 27 
17 59 



16 

14 55 
13 21 

II 45 



10 
8 
6 

5 
3 
I 
o 



48 
07 
25 
42 
00 



sr 



00 

03 
05 
01 

54 



o 
o 

I 

9 

II 

14 40 

17 19 
19 49 

22 II 
24 23 

26 25 

28 19 

30 04 

31 38 

33 06 

34 24 

35 35 
3'^ 39 

37 35 

38 26 

39 10 

39 48 

40 21 

40 49 

41 12 

41 30 
41 44 

41 54 

42 00 
42 03 

42 02 

41 56 
41 48 
41 37 
41 23 
41 05 

40 45 
40 21 

39 55 
39 27 
38 55 
38 20 

37 43 
37 03 

36 20 

35 35 
34 4§ 
33 56 

33 02 
32 06 
31 07 
30 06 

29 02 

27 55 

26 45 
25 34 
24 19 

23 02 
21 42 

30 21 

1856 

17 30 
16 02 

14 32 
12 59 
II 26 



t 

6 
4 

3 
I 
o 



51 
15 
37 
58 
20 

39 
00 



S2' 



o / 
o 00 



^ 



8 35 
II 20 

13 59 

16 32 

1857 
21 13 
23 21 
25 20 
27 -10 

28 54 

30 27 

31 52 

33 10 

34 21 

35 24 

3<5 21 
37 II 

37 56 
3835 
39 OS 

39 37 

40 00 
40 20 

40 35 
40 45 
40 52 
40 56 

40 56 
40 51 
40 44 

40 34 

40 31 

40 04 

39 44 
30 22 

38 57 
3825 

37 
37 



25 



3648 
36 09 

35 27 
34 43 
33 55 
33 «» 



32 

31 



13 

19 



30 22 
20 21 



28 
27 



18 
12 



a6 05 
24 54 
23 42 
22 26 
21 08 
19 49 

18 27 
17 02 

15 37 
14 08 
12 30 
II 08 



35 
01 

27 
50 
14 
37 
00 



5 SO 



o 00 
2 45 
§ 30 
8 II 

10 49 
13 20 

15 46 

18 06 

20 16 

22 21 

24 17 

26 04 

27 45 

29 17 

30 41 

31 58 

33 07 

34 II 

35 07 
3558 

36 43 

37 22 

37 56 

38 25 

3850 

39 10 
39 26 
39 37 
39 45 
39 48 

39 49 
39 47 
39 40 
39 31 
39 18 
39 03 

38 43 
38 22 
37 58 
37 30 
37 00 
36 28 

35 53 
35 15 
34 33 
33 50 
33 05 

32 16 

31 24 
30 31 
29 35 

28 36 

27 35 
26 31 

25 24 
24 16 

23 OA 

21 51 

20 35 

19 17 

17 58 

16 35 
15 II 
13 46 
12 18 
10 49 



19 
48 
16 

42 

09 
34 
00 



54' 



o 

2 

5 

7 

10 



00 

38 
13 

il 



13 42 

15 03 
17 16 

19 23 

21 23 

23 15 

25 00 

2638 

28 08 

29 31 

30 46 

31 56 

32 59 

33 55 

34 46 

35 31 
3b ID 

36 45 

37 14 

37 39 

38 00 
38 16 
38 28 
3837 
38 42 

3843 
3841 
3836 
38 27 
38 15 
38 00 

37 43 
37 21 
3658 
36 32 
36 03 
35 32 

34 57 
34 20 
33 40 
32 58 
32 13 
31 25 

30 36 

30 44 

28 49 

27 51 

26 51 

25 49 I 

24 44 
23 37 
22 28 

21 15 ' 

20 02 , 

18 46 I 

I 
17 28 
16 08 ' 

14 46 : 
13 22 ! 

II 57 ' 
10 31 



9 03 1 


7 34 


6 05 


4 34 


3 03 


I 32 


00 



550 



o 00 

2 30 

458 

7 25 

948 

12 07 



'A 



21 

29 
18 32 
20 28 
22 17 



25 34 

27 02 

28 22 

29 37 

30 46 

31 48 

32 45 

33 35 

34 19 

35 00 



3^ 
3t 



34 
04 



36 29 

36 51 

37 07 
37 20 
37 30 
37 35 

37 37 
37 37 
37 32 
37 24 
37 13 
36 59 

36 42 
36 22 
36 00 
35 34 
35 o<> 
34 35 

34 02 
33 26 
32 47 
32 06 
31 23 
30 3^ 



s 



48 
56 

28 02 

27 07 

36 08 
25 07 

24 04 
22 58 

21 51 
20 41 

IQ 28 
18 15 

16 58 

15 40 
14 21 

13 00 
II 37 
10 14 



8 

7 
5 
4 
2 
I 
o 



48 
21 

54 

27 
58 

29 
00 



56' 



o 

3 

4 
7 
9 



00 

23 

44 

03 

21 



II 33 

13 41 
1545 
17 4^ 
19 34 

31 19 



23 58 i 22 58 



24 31 

25 56 
16 

29 



29 
30 



31 34 

32 23 

33 08 
3348 

34 23 

34 54 

35 20 

35 41 
3558 

36 12 
36 22 
36 28 

36 31 
36 31 
36 27 
36 19 
36 09 
35 56 

35 40 
35 21 
35 00 
34 35 
34 t^ 
33 39 

33 06 
32 31 
31 54 
31 14 
30 31 
29 46 

28 50 
28 oS 
27 16 
26 21 
25 24 
24 25 

23 23 

22 20 
21 14 
20 05 
18 55 
17 44 

16 29 

15 13 
13 56 
12 37 



II 
9 



17 
56 



833 



08 
44 
19 
53 
27 
00 



57' 



o / 

o 00 
2 16 

4 31 

6 43 

854 

II 00 

13 03 

15 01 

16 54 
18 42 

20 23 

21 59 

23 eo 

24 52 

26 II 

27 22 

28 29 

29 29 

30 24 

31 13 
31 58 

32 38 
33 13 

33 44 

34 10 

34 32 

34 50 

35 04 
35 14 
35 21 

35 25 
35 25 
35 22 
35 16 
35 07 
34 54 

34.39 
34 21 
34 01 
33 36 
33 II 
32 42 



32 
31 
31 



II 

37 
00 



3D 33 

20 40 
28 56 

38 09 
27 21 
26 30 
25 36 
24 41 

23 44 

22 43 

21 41 
20 37 
19 31 
18 23 

17 13 

16 01 

14 47 
13 32 
12 15 

10 57 
9 38 

8 18 

655 
5 34 
4 II 
2 47 
I 24 

o 00 



S8< 



o / 

o 00 
2 09 

6 24 

8 28 

10 39 

13 37 

14 20 

16 08 

17 51 

19 30 
21 02 

23 30 

23 51 
2507 

26 17 
37 22 

28 21 

29 16 

30 05 

30 49 

31 29 

32 04 

32 34 

33 01 

33 23 
33 41 

33 56 

34 08 
34 15 

34 19 
34 19 
34 17 
34 12 
34 03 
33 52 

33 37 
33 20 
33 01 
32 38 
32 13 
31 45 

31 15 
3042 
30 06 
29 29 
28 48 
28 06 

27 30 
26 33 
25 44 
24 52 
2358 
23 01 

22 03 

21 03 

20 00 

18 55 
17 50 
16 41 

15 32 
14 20 

13 07 

11 52 
10 37 

9 30 

8 02 
6 43 
5 23 
4 03 
2 42 
I 22 
o 00 



I 



590 I HoarAii|fle« 



o 00 

2 02 

05 

05 
8 03 

958 



t 



II 51 
13 39 
15 23 

17 03 

18 37 

20 07 

21 32 

22 50 

24 04 

25 13 

26 17 

27 15 

28 08 

28 57 

29 41 

30 21 

30 55 

31 26 

31 52 

32 15 
32 33 

32 49 

33 00 
33 08 



33 
33 
33 



12 

14 
13 



3308' 

33 00 

32 49 

32 35 
32 19 
32 01 

31 38 

31 

30 



15 



30 18 

29 4^ 
29 12 

28 36 

27 56 
27 15 

26 32 
25 46 
24 57 
24 07 



23 
22 



15 
19 



;? 



21 22 

30 24 

23 
21 

17 17 
16 II 

15 02 

13 53 
12 42 

II 30 

10 17 

9 02 



46 

30 

13 

56 

37 

19 
00 



it. 

O 



3 



in* 
00 
10 
20 
SO 
40 
SO 

00 
10 
20 
SO 
40 
SO 

00 
10 
20 
SO 
40 
SO 

00 
10 
20 
SO 
40 
SO 

00 
10 
20 
SO 
40 
SO 

00 
10 
20 
SO 
40 
SO ; 

00 
10 j 
20 
SO 

40 
so : 



9 



10 



11 



12 



00  

10 I 

20 

so 

40 

so 

00 
10 
20 I 
so 

40 

so 

00 
10 
20 
so 
40 
so 

(M) 
10 
20 
SO 

40 
so 

00 

10 

20 
so 
40 
so 
00 



In North latltnde, when the star is risinp: or East of the meridian, the tabulated azimuths are reckoned from North to East; and 
when the star i& setting or West of the meridian, the tabulated azimuths are reckoned from North to West. 

In Soath latltade, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from South to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from South to West. 

When the latltode and deellBatlon are of different name, the tables are to be entered with the supplement of the hour angle and the 
supplement of the tabulated azimuth is to be taken for the required true bearing. 
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AZIMUTH OR TRUE BEARING, 



I^ATITVDB 200. 




DKCI«INATION— SAME NAME AS— I<ATITUDB. 




I4ATITIJDB 20O. 


Hour Angle* 


600 

1 


61° 


62° 


68° 


64'' 


66O 


66° 


67° 


68° 


690 


70° 


Hour Angle* 


li. 


in* 


O f 


/ 


/ 


/ 


. / 

1 


/ 


/ 


/ 


/ 


/ 


/ 


it* m* 


O 


OO 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 




lO 


I 57 


I 51 


I 45 


I 40 


1 35 


I 29 


I 24 


I 20 


I 16 


I II 


I 06 


10 




20 


3 52 


3 41 


3 30 


V^ 


3 09 


2 58 


2 49 


2 40 


2 31 


2 22 


2 14 


20 




SO 


5 47 


5 30 


5 14 


442 


4 27 


4 13 


34 


3 46 


3 33 


3 20 


SO 




40 


7 39 


7 17 


655 


634 


6 14 


5 54 


5 35 


5 00 


4 42 


426 


40 




50 


9 30 


9 02 


835 


8 09 


7 44 


7 20 


57 


6 12 


5 51 


5 30 


50 


1 


OO 


II 17 ' 


1044 


10 13 


9 42 


9 12 


844 
10 06 


8 16 


7 49 


724 
833 


658 


6 33 


1 00 




lO 


13 00 


12 24 


II 48 


" 13 


10 39 


9 34 


9 04 


804 


9 36 


10 




20 
30 


14 40 
16 16 


13 59 
15 31 


13 18 

14 47 
16 II 


12 40 
14 03 


12 02 

13 22 


11 25 

12 41 


10 49 
12 02 


10 15 
iz 24 


9 41 
10 47 


9 08 
10 10 


20 
80 




40 


17 47 


1658 


15 25 


14 40 


13 55 


13 12 


12 31 


11 51 


II 10 


10 32 


40 




50 


19 13 


18 21 


17 31 


1641 


15 53 


15 05 


14 19 


13 36 


12 52 


12 09 


II 28 


50 


2 


OO 


2035 


19 41 


1847 


17 54 


17 03 i 


16 13 


\n 


14 37 


13 51 


13 05 


12 20 


2 00 




10 


21 51 


20 55 


19 59 


19 01 

20 08 


18 09 


lili 


15 36 


14 46 


1358 1 


13 11 


10 




20 


23 04 


22 04 


21 06 


19 12 


17 24 


10 31 


15 40 


14 49 


14 00 


20 




SO 


24 II 


23 09 


22 OO 

23 08 


21 10 


20 II 


19 14 

20 08 


18 19 


17 24 


16 30 


15 38 
10 23 
17 06 


14 46 


SO 




40 


25 12 

26 09 


24 09 


22 07 


21 07 


19 10 


18 14 


17 19 


15 30 
16 10 


40 




50 


25 05 


24 02 


22 59 


21 59 


20 58 


19 59 


19 01 


18 03 


50 


3 


00 


27 02 


25 57 


24 52 


23 49 


22 47 


21 45 


20 43 


1944 


18 45 


17 46 


16 49 


s 00 




lO 


27 50 


26 44 


25 39 

26 21 


24 34 


23 30 


22 27 


21 24 


20 24 


19 24 


17 25 


10 




20 


28 33 


27 26 

28 04 


25 15 


24 10 


23 06 


22 03 
22 38 


21 01 


19 59 


1858 


17 58 


20 




SO 


29 12 


26 58 


25 52 


2447 


23 42 


21 35 

22 06 


20 32 


19 30 


SO 




40 


2947 
30 18 


28 39 


27 33 

28 03 


i 25 


25 20 


24 14 


23 09 


21 03 


20 00 


18 ^ 


40 




50 


29 10 


2655 


2549 


2443 


23 39 


22 34 


21 30 


20 25 


19 23 


50 


4 


OO 


3044 
31 06 


29 36 


28 29 


27 22 


26 15 
2638 


25 10 


24 03 


22 58 


21 54 


" 2049 


19 46 


4 00 




lO 


29 59 

30 18 


28 52 


27 45 


2532 


24 25 


23 21 


22 16 


21 II 


20 07 


10 




30 


31 26 


29 II 


2804 


2658 


S5J 
20 07 


24 45 


23 40 


22 34 


21 28 


30 24 


20 




SO 


31 41 


30 34 
3046 

30 55 


29 27 


28 20 


27 13 


25 01 


23 56 


22 50 


21 44 


20 40 


SO 




40 
SO 


31 53 

32 02 


29 40 

29 49 


2833 
2843 


27 27 
27 36 


26 20 
26 30 


25 14 
25 24 


24 09 
24 19 


23 03 
23 13 


21 57 

22 oR 


20 52 

21 03 


40 
50 


5 


00 


32 06 


31 01 


2955 


28 50 


27 44 


26 38 


25 32 


24 27 


23 21 


22 16 


21 10 


5 00 




lO 


32 00 

32 08 


31 04 


2959 


2853 


2747 
2748 


26 42 


25 37 


24 32 


23 26 


22 21 


21 17 


10 




SO 


31 03 


295? 


2853 


26 44 


25 39 
25 38 


24 34 


23 29 


22 24 


21 20 


20 




SO 


32 03 


31 00 


29 56 


28 51 


27 47 


26 43 
2638 


24 34 


23 30 


22 25 


21 21 


SO 




40 


31 57 


3053 


2950 


28 46 


27 42 


25 36 


24 32 


23 28 


22 23 


21 20 


40 




60 


31 47 


3044 


2942 


2838 


27 36 


26 32 


25 29 


24 26 


23 23 


22 19 


21 16 


50 


6 


OO 


31 34 


3032 


29 31 


28 28 


27 26 


26 23 


25 21 


24 19 


23 16 


33 13 


21 10 


6 00 




lO 


31 19 


30 18 


29 17 


28 15 


27 14 


26 12 


25 10 


24 09 


23 07 


22 04 


21 03 


10 




20 


31 01 


30 ox 


20 00 


28 00 


26 59 


2559 


2458 


23 57 


22 56 


21 54 


2053 


20 




SO 


3040 


29 40 


28 42 


27 41 


26 42 


25 42 


24 42 


23 42 


22 42 


21 41 


20 42 


SO 




40 


30 17 


2Q 18 


28 21 


27 22 


26 22 


25 24 


24 24 


23 25 


22 26 


21 37 


20 27 


40 




SO 


29 51 


28 54 


27 56 


2659 


26 01 


25 03 


2404 


23 07 


22 09 


31 10 


20 12 

i 


50 


7 


OO 


2Q 22 

28 51 


28 26 


27 30 


t^ 


25 37 


24 40 


23 42 


22 46 


21 48 


30 50 


19 53 


7 00 




lO 


27 56 


27 01 


25 10 


24 u 


23 18 


22 21 

21 58 


21 26 


20 30 


19 33 


10 




20 


28 19 


27 25 


26 31 


25 36 


24 42 


23 47 


22 52 


21 02 


20 07 


19 12 


20 




SO 


27 43 


26 51 


2558 


25 04 


24 II 


23 17 


22 24 


21 31 


20 36 


19 42 


1849 


SO 




40 


2705 


26 14 


25 22 


24 30 


2338 


22 46 


21 53 


21 01 


20 09 


T^ 


18 23 


40 




60 


26 25 


25 35 


24 45 


23 54 


23 03 


22 12 


21 21 


20 30 


19 39 


17 57 


50 


8 


OO 


25 43 
24P 


2454 


24 05 


23 16 


22 26 


21 36 


20 46 


1958 


10 08 


18 18 


17 28 


8 00 




lO 


24 10 


23 23 


22 35 


21 47 


20 59 


ao II 


19 23 


18 34 


17 45 


1658 


10 




20 


24 11 


23 2§ 
22 38 


22 39 


21 53 
21 ^ 


21 06 


20 20 


19 33 
1853 


1847 
18 08 


18 00 


^6^ 


16 26 


20 




SO 


23 22 


21 53 


20 23 


1038 
18 55 


17 23 


15 53 
15 18 


SO 




40 


22 31 


21 49 


21 o§ 


20 22 


1038 
1853 


18 II 


17 28 


16 45 


16 01 


40 




60 


21 38 


2057 


20 16 


19 34 


18 10 


17 28 


16 47 


16 05 


15 23 


1441 


50 


9 


OO 


2043 
1046 

18 47 


ao ox 
10 06 
18 11 


IQ 23 
18 30 


1844 


18 03 


17 24 


1643 
1558 


16 03 


15 23 


14 44 


14 04 


9 00 




lO 


'J 52 


17 14 


16 35 
15 40 


15 19 


14 41 


14 03 


13 25 


10 




20 


"? 3§ 


16 58 


16 22 


15 10 


14 33 
13 40 


1357 


13 20 


12 45 


20 




SO 


17 47 


17 12 


16 38 


16 03 


15 29 


14 54 


14 20 


13 1: 


12 37 


12 03 


SO 




40 


16 44 


16 II 


15 39 


15 07 
14 08 


14 34 


14 01 


13 29 


12 57 


12 25 


II 52 


II 20 


40 




50 


1540 


15 09 


14 39 


1338 


13 08 


12 37 


12 07 


11 37 


II 06 


10 36 


50 


lO 


OO 


14 35 


14 06 


13 38 


13 00 
12 08 


12 40 


12 12 


II 44 


II 16 


10 48 


10 20 


951 


10 00 




lO 


13 27 


13 00 


12 34 


II 42 


II 16 


10 49 


10 23 


9 57 


-S 3' 


Q 06 

8 19 


10 




20 


12 18 


11 54 


II 30 


II 06 


10 42 


10 18 




9 30 
837 


006 


-I 42 


20 




SO 


II 08 


1047 


8 10 


10 02 


Q 41 


19 


8 15 


7 53 


7 31 


SO 




40 


9 57 
845 


1% 


858 


8 39 


8 19 


8 00 


7 41 


7 21 


7 02 


643 


40 




60 


754 


7 36 


7 19 


7 02 


6 45 


6 29 


6 II 


5 55 


50 


11 


OO 


7 32 


7 17 


7 02 


647 


632 


6 17 


6 03 


5 49 


5 34 


5 19 


505 


11 00 




lO 


6 18 


6 06 


5 53 


5 41 


528 


516 


503 


4 51 


4 39 


4 26 


4 15 


10 




20 


5 03 


4 53 


4 43 


4 33 


l-A 


4 13 


4 03 


3 54 


3 44 


3 34 


3 24 


20 




SO 


3 47 


3 40 


3 33 


3 25 


3 10 


3 03 


2 55 


2 49 


2 41 


2 32 


SO 




40 


2 33 


2 27 


2 22 


?ii 


2 12 


2 07 


2 02 


I 58 


1 52 


I 48 


I 42 


40 




60 


1 17 


1 13 


I II 


I 06 


1 04 


I 01 


59 


57 


54 


51 


50 


12 


OO 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


12 00 



In North lAtitade, when the star is rising or Bast of the meridian, the tabulated azimuths are reckoned from North to Hast; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from North to West. 

In HomUi latitude, when the star is rising or Bast of the meridian, the tabulated azimuths are reckoned from South to Kast; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from South to West. 

When the latltade and declination are of different name, the tables are to be entered with the supplement of the hour angle and the 
supplement of the tabulated azimuth is to be taken for the required true bearing. 
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AZIMUTH OR TRUE BEARING. 



IaATITUDB 210. 



DBCUNATION— SAMB NAME AS-LATITUDB. 



liATITVDB 810. 



Hour Ajtffle* 



O 



3 



6 



9 



lO 



11 



12 



OO 
lO 

%o 

SO 
40 
50 

OO 
lO 
30 
SO 
40 
50 

OO 
lO 
20 
SO 
40 
50 

OO 
10 
SO 
SO 
40 
50 

OO 
lO 
90 
SO 
40 
50 

OO 
lO 

%o 

SO 
40 
60 

OO 
lO 
20 
SO 
40 
50 

OO 
lO 
20 
SO 
40 
50 

OO 
lO 
20 
SO 
40 
50 

OO 
lO 
20 
SO 
40 
50 

OO 
lO 
30 
SO 
40 
50 

OO 
10 
20 
SO 
40 
50 
OO 



24< 



O OO 

3707 
56 04 
05 II 

70 08 

73 06 

74 58 

76 12 

77 00 
77 33 

52 
03 

7807 
7805 

77 59 
77 50 
77 37 
77 22 

77 05 

7645 
76 24 

76 02 

75 37 
75 " 

74 43 
74 15 

73 45 

73 13 
72 41 

72 07 

71 31 
7054 
70 16 

6036 

6854 
68 II 

67 26 

6639 
65 51 
65 00 
64 07 
63 12 

62 14 
61 15 
60 12 

59 07 
5758 
5647 

• 

55 31 
54 13 
52 50 
51 23 
49 52 
48 16 

46 36 

44 49 
42 58 
41 01 
3858 
3^ 49 

3432 
32 n 
29 43 
27 09 
24 27 
21 39 

18 46 

15 47 
12 44 

37 
26 

14 
00 



t 

3 
o 



260 



26° 270 



o 00 
29 26 
4» 03 

58 29 

64 37 
68 27 

70 59 

72 43 

73 55 

74 46 

75 21 

75 44 

7558 

76 05 
76 07 
76 04 
75 57 
75 47 

i 
75 34 1 
75 19 
75 02 
74 41 I 
74 20 , 
73 56 

72 32 

73 05 
72 37 
72 06 

71 35 
71 02 

70 26 
69 53 

67 55 
67 13 

66 29 

65 42 
6455 
64 04 
63 12 
62 17 

61 20 
60 20 

59 18 
58 13 
57 05 
55 53 

5438 
53 19 
51 57 
50 31 
49 00 
47 26 

45 45 

43 59 
42 10 

40 14 
38 12 
3604 

33 50 
31 30 
29 04 
26 32 

23 53 
21 09 

18 19 

15 25 
12 26 
9 22 
6 16 
3 09 
o 00 



o 00 
24 09 
41 33 
52 32 
59 28 
64 01 

67 08 

69 19 

70 52 

72 01 

72 5» 

73 25 

73 50 

74 06 
74 15 
74 18 
74 17 
74 13 

74 04 
73 52 
73 38 
73 21 
73 03 
72 42 



65 31 
64 46 

6358 
63 09 
62 17 
61 23 

60 26 
59 26 
58 25 
57 20 
gS 12 
5501 

53 47 
52 28 

51 06 

40 40 
48 10 
4636 

44 56 

43 " 

41 22 

39 27 
37 26 
35 20 

33 09 
30 5' 
28 27 

2557 
23 21 



t 



20 40 


17 53 


1503 
12 08 


n 


3 04 


00 



o 00 
20 20 

36 18 

47 18 
54 45 
5950 

63 25 

66 00 

67 54 

69 18 

70 21 

71 08 

71 42 

72 07 
72 23 
72 33 
72 37 
72 37 

72 33 
72 25 

72 15 
72 01 

71 45 
71 26 



72 19 


71 06 


71 54 


7043 


71 28 


70 19 


71 00 


6953 


7030 


S^ 


6958 


6q 25 


68 23 


6851 


67 49 


68 14 
673? 


67 14 


6637 


66<i7 


65 57 


66 14 


65 16 



64 33 

63 49 
63 02 

62 12 

61 22 

60 28 

59 32 
5833 
57 31 
5626 

55 20 
54 09 

52 54 
51 37 
50 15 
4850 
47 20 
45 46 

44 07 
42 23 

40 35 

3842 
36 43 
3438 

32 28 
30 12 

27 50 
25 23 
22 50 

20 12 

17 29 
14 41 
II 50 



8 

5 
3 
o 



55 
58 
00 
00 



28'> 20° 



o 00 
17 30 
32 01 
42 46 
50 26 
55 54 

5952 
62 47 
64 59 
6639 
67 54 
6§52 

69 36 

70 08 

70 31 
7047 
7057 

71 02 

71 02 
7058 

70 51 
7040 
70 27 
70 12 



6953 
69 32 
69 10 

6845 
68 19 

67 50 



67 19 

6647 
66 13 

65 37 
64 5Q 
64 18 

63 36 
62 52 
62 06 
6i 17 
60 27 

59 33 

5837 
57 3' 
56 3i 
55 34 
54 27 
53 16 

52 01 
5046 
49 25 
47 59 
46 31 
44 57 

43 19 
41 36 
39 49 
37 57 
35 59 
33 56 

31 47 

29 34 

27 14 

24 49 
22 19 

19 44 

1705 
14 21 

" 34 
843 
5 50 
255 
o 00 



o 00 
15 18 
28 30 
3850 
4633 
52 15 

56 29 
59 42 
62 09 

64 02 

65 29 
6637 



^ 



30 
II 

68 41 

69 27 

69 31 
69 31 

69 27 

69 20 



SQP 



68 39 
68 21 
68 01 
67 38 
67 13 

6645 

66 15 

65 44 
65 12 

6436 

63 59 
63 20 

62 38 

61 55 
61 09 
60 21 

59 31 
S38 

57 43 
5645 
55 44 
54 40 
53 35 
52 25 

51 II 
49 55 
48 34 
47 10 
45 42 
44 08 

42 31 
40 50 

39 04 
37 12 
35 16 
33 15 

31 08 
2856 
26 39 
24 16 

21 49 

19 17 

16 41 

14 01 

II 17 

8 30 

5 41 
2 51 
o 00 



o 00 
13 34 
25 35 
35 24 
02 

52 



li 



53 19 

56 45 

59 25 

61 29 
6308 

64 25 

6526 

66 14 
6650 

67 18 
6738 

67 52 

68 01 
68 04 
68 04 
67 59 
67 51 
67 40 

67 26 
67 10 

6651 
66 29 
66 06 

65 40 

65 12 
64 42 
64 10 

63 35 
63 00 

62 22 

61 41 
6058 

60 13 

58 36 

57 44 

56 49 
55 51 

54 51 
5348 
52 42 
51 33 

50 20 
49 04 
47 45 
46 21 

44 53 
43 20 

41 44 
40 04 

38 19 
36 29 
34 34 
32 34 

30 29 

28 19 
26 OS 

23 45 
21 20 
18 51 

16 18 
13 41 

II Of 

8 18 



5 

2 

o 



33 
47 
00 



31° 



o 00 

12 08 
23 09 

32 24 

39 52 
45 43 

50 19 

56 46 

goi 
49 

62 14 

63 23 

64 17 

65 00 

65 34 

^f? 

66 29 

6636 

6639 

6638 

6633 
66 25 

66 

65 41 
65 22 

65 00 

64 35 

64 08 

63 40 
6308 
62 35 
62 00 
61 23 

60 43 
60 01 

P16 
29 

57 41 
5649 

55 55 
54^ 
5358 
52 55 

51 50 
5041 

40 29 

48 13 

4655 

45 31 
4405 

42 33 

40 58 
39 18 
37 35 
35 46 

33 52 
31 54 

2951 
27 43 
25 30 
23 14 
20 51 

18 26 

15 55 

13 22 
10 46 

8 06 

5 25 

2 43 
o 00 



I 



S20 



o 00 

10 57 
21 04 

29 47 
37 00 

42 49 

47 29 

51 13 

54 12 
5636 

58 32 

60 06 

61 22 

62 22 

63 II 

63 50 

64 20 

64 43 

64 59 

65 10 
65 16 
65 17 
65 14 
6508 

6459 
6447 
64 31 
64 14 

6353 
63 30 

63 04 
62 37 
62 07 

61 34 
61 00 
60 24 

59 44 
5903 
58 20 
57 34 
5645 

55 54 

55 01 

54 05 
53 05 

52 03 
5058 
49 50 

4838 
47 23 
46 05 

44 43 

43 16 
41 46 

40 II 

3834 
36 51 
35 03 
33 Ji 
31 15 



SSo 



'i 



29 
27 
24 57 
22 43 
20 23 
18 00 

15 34 

13 04 
10 31 

7 55 
5 18 

2 39 
o 00 



o 00 

958 
19 16 

27 

34 

40 10 

44 52 
48 40 

51 46 

54 17 

56 20 
5801 

59 24 

60 30 

61 25 

62 07 

62 42 

63 09 

63 29 
63 43 
63 52 
6356 
6356 
63 52 

63 45 
63 35 
63 21 

62 46 
62 25 

62 00 

61 34 
61 06 
60 34 
60 00 
59 25 

5847 
5806 

57 23 
56 38 

55 50 
54 59 

54 06 

53 " 

52 12 

51 " 
50 07 
4859 

4748 
46 33 

45 15 
43 54 
42 29 

41 00 

39 26 

37 49 
3607 

34 21 

32 31 

30 37 

2837 
26 33 
24 26 
22 13 

1956 
17 36 

15 12 
12 46 
10 16 
7 44 
5 10 
2 35 
o 00 



S4< 



o 00 
9 08 

17 43 
25 26 
32 06 
37 43 

42 23 
46 15 
49 25 
52 03 
54 " 
5558 



g 



38 
26 
61 05 
61 35 

61 58 

62 16 
62 28 
62 34 
62 37 
62 36 

62 31 
62 22 
62 10 
61 56 

6139 
61 18 

60 55 

60 31 
60 03 

59 33 
59 00 
58 25 

5748 
5708 
56 27 
55 42 
54 54 
54 05 

53 12 

52 17 
51 20 
50 19 
49 14 
4807 

46 57 
45 44 
44 27 
43 06 
41 42 
40 13 

3841 
37 05 
35 24 
33 40 
31 51 
2958 

-aB 00 
2558 
23 53 
21 43 
19 3P 
17 12 

14 51 
12 28 

10 02 

7 33 

5 03 
2 31 

o 00 



S5< 



o 00 

824 

16 22 

23 37 
30 00 
35 28 

40 05 
43 57 
47 " 
49 53 
52 
53 

5532 
5648 
57 52 

5845 
28 
02 



g 



60 29 

60 50 

61 05 
61 14 
61 19 

61 20 

61 17 
61 10 
61 00 
60 48 
60 32 
60 13 

5951 

59 27 
59 00 

58 31 
58 00 
57 27 

56 49 
56 10 
55 29 
54 46 
54 00 
53 "> 

52 18 

51 24 
50 27 
49 27 
48 23 
47 17 

46 07 
44 
43 _ 
42 18 

4055 
39 27 

37 57 
36 22 

34 42 
32 59 
31 II 
29 21 

27 25 
25 25 
23 22 
21 15 
1903 
16 49 

14 31 
12 10 



Hoar Ansle« 



47 
22 

55 
28 

00 



O 



2 



S 



6 







10 



11 



12 



00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
60 
00 



In North Utltade, when the starts rising or East of the meridian, the tabulated azimuths are reckoned from North to Bast; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from North to West. 

In SoalJi laUtade, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from South to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from South to West. 

When the latltnde and decUaatlon are of different name, the tables are to be entered with the supplement of the hour angle and the 
supplement of the tabulated azimuth is to be taken for the required true bearing. 
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AZIMUTH OR TRUE BEARING. 



I«AT1TIJDB 21<'. 



DECI^INATION— SAMB NAME AS -LATITUDE. 



LATITUDB 210. 



Hoar Anffle* 



O 



3 



6 



9 



lO 



11 



19 



in* 
OO 
lO 
30 
SO 
40 
60 

OO 
lO 
20 
SO 
40 
50 

OO 
lO 
»0 
SO 
40 
50 

OO 
lO 
30 
SO 
40 
50 

OO 
lO 

»o 

80 
40 
60 

OO 
10 
SO 
SO 
40 
60 

OO 
10 
20 
SO 
40 
60 

OO 
lO 
20 
30 
40 
60 

OO 
lO 
20 
SO 
40 
60 

OO 
lO 
20 
SO 
40 
60 

OO 
10 
20 
SO 
40 
60 

OO 
lO 
20 
SO 
40 
60 
OO 



S«° 37° 



o 
7 



00 

45 



15 II 

22 OI 

28 05 

33 23 

37 55 

41 47 

45 02 

47 47 

50 06 

52 02 

53 39 

55 01 

56 09 

57 07 

57 52 

58 30 

59 00 
59 24 
59 41 

59 53 

60 01 
60 03 

60 02 
5958 
59 50 
5938 
59 24 
59 07 

5847 
58 24 

57 59 
57 30 
57 00 
56 rj 

55 51 
55 13 

54 33 
53 50 
53 04 
52 15 

51 24 
50 30 
49 34 

48 34 
47 32 

46 26 

45 17 
44 05 

42 50 

41 31 
40 08 

3842 

37 12 
3538 

34 00 
32 19 
30 33 
2843 

26 50 

24 52 
22 51 

20 45 

1837 

16 25 

14 II 
II 53 



9 
7 
4 

2 
o 



33 
12 

49 
25 
00 



o 

7 



00 
II 



14 07 

20 33 
26 21 

31 28 

35 55 
39 44 
43 00 
46 



% 



08 

50 08 

51 50 

53 15 

54 27 

55 27 

56 17 

56 58 

57 31 

57 58 

58 17 
58 33 
5842 
5847 

5848 
5845 
5839 
58 29 
58 17 
58 00 

57 42 
57 20 
5656 
56 29 
55 59 
55 28 

54 52 
54 15 
53 35 

52 53 
52 08 
51 20 

50 30 

49 37 
48 40 

47 42 
46 41 

45 35 

44 27 

43 15 
42 02 
40 44 
39 21 
37 57 

36 28 

34 56 

33 

31 

29 55 
28 07 

26 15 
24 19 
22 21 
20 18 

18 J2 
16 03 

13 51 

II 37 
9 20 
7 02 

4 42 
2 21 
o 00 



38^ 



o 
6 



00 
42 



13 10 
19 14 
24 45 
29 42 

34 02 
3748 
41 03 
43 52 



46 
48 



15 

17 



50 02 

51 31 

52 46 

53 49 

54 43 

55 27 

56 03 
56 33 

56 55 

57 12 
57 24 
57 31 

57 34 
57 33 
57 28 
57 20 
57 09 
56 55 

56 36 
56 16 

55 53 
55 27 
54 59 
54 27 

53 54 
53 17 
5238 
51 57 
51 12 
50 25 



t 



36 

43 
47 48 
46 51 
45 49 
44 45 

43 38 
42 28 

41 14 
39 57 
3836 
37 12 

35 45 
34 13 
32 38 

30 59 
29 17 

27 31 

25 42 

23 47 
21 51 

19 51 
17 47 
15 41 

13 32 
II 20 



07 
52 

35 
18 
00 



390 


40° 


t 


/ 


00 


00 


615 

12 19 
18 02 
23 19 
28 04 


5 51 
11 33 
16 57 
21 58 
26 32 



410 



32 16 
35 59 
39 12 
42 01 
44 26 
46 30 

48 17 

49 49 

51 07 

52 14 

53 09 

53 57 

54 35 

55 07 
55 33 
55 52 



56 



06 
16 



30 37 
34 15 
37 27 
40 14 
42 39 
44 46 

46 35 

48 09 

49 30 

50 39 

51 38 

52 27 

53 09 

53 43 

54 10 
54 32 
54 48 
54 59 



56 20 


55 06 


56 20 


5508 


56 17 


55 07 


56 11 


55 01 


56 or 


54 53 


5548 


54 41 


55 31 


54 26 


55 12 


5408 


54 50 


53 47 


54 26 


53 24 


53 58 


52 57 


53 28 


52 28 


52 55 
52 18 


51 55 


51 21 


51 41 


50 44 


51 00 


5004 


50 17 


4? 21 
4836 


49 30 


4842 


47 47 


47 49 


4656 


4656 


46 03 


4558 


45 06 


4458 


44 07 


43 55 


43 04 


42 48 


41 58 


41 38 


40 50 


40 26 


3938 


39 10 


38 23 


37 50 


37 05 


36 27 


35 43 


35 00 


34 18 


33 31 


32 49 


31 57 


31 17 


30 20 


29 42 
28 03 


2839 


26 55 


26 20 


25 08 


24 34 


23 16 


22 45 


21 21 


20 52 


19 24 


1857 


17 23 


16 59 
14 58 


15 19 


13 13 


12 54 


II 04 


10 49 


854 


841 


642 


632 


4 29 


4 22 


2 14 


2 II 


00 


00 



o 00 

5 30 
10 52 

1558 
20 45 
25 07 

29 05 

32 38 
35 46 
3833 

43 06 

44 56 

46 32 

47 55 

49 <» 
5007 

5059 

51 43 

52 19 

52 49 

53 13 
53 30 
53 44 

53 52 
53 56 
53 57 
53 52 
53 46 
53 35 

53 21 
53 <H 
52 45 
52 22 
51 56 
51 28 

50 57 
50 23 

49 47 
oS 

25 

47 41 



42<> 



% 



46 54 
46 03 

45 II 
44 14 
43 16 
42 14 

41 10 
40 02 
38 51 
37 38 
36 20 

34 59 

33 35 
32 08 
30 38 
29 04 
27 26 
25 45 

24 02 
22 15 
20 25 
18 31 
16 35 
14 37 

12 36 

10 34 
8 29 
6 23 
4 16 
2 08 
o 00 



o 00 

5 10 
10 13 

15 03 
19 3b 

23 48 

27 38 

31 05 

34 10 
36 55 

39 20 

41 28 

43 ao 

44 57 

46 21 

48 38 

49 32 

50 18 

50 56 

51 28 

51 53 

52 13 
52 28 

5238 
52 44 
52 45 
52 

52 
52 28 

52 15 
51 59 
51 41 
51 19 
50 54 
50 27 

49 57 
49 24 

48 49 

48 10 

47 29 
46 46 

45 59 
45 10 
44 17 
43 22 

42 25 
41 24 

40 20 

39 14 
3804 
36 51 

35 34 
34 16 

32 52 
31 27 
2558 

28 25 
26 50 
25 II 

23 29 

21 43 

19 57 
18 05 

16 12 
14 16 

12 18 
10 19 

8 17 

6 14 
4 10 
2 05 
o 00 



430 



o 00 

4 51 
938 

14 12 

1833 
22 34 

26 16 

29 37 

32 39 

35 21 

37 45 

39 53 

41 45 

43 23 

44 49 

46 05 

47 10 

48 06 

48 53 

49 33 

50 07 

50 33 

50 5t> 

51 12 

51 23 
51 31 
51 34 
51 33 
51 29 
51 20 

51 09 

50 54 

50 37 

50 17 

49 53 
49 26 

48 57 
48 26 

47 51 
47 13 
46 33 

45 50 

45 04 
44 16 
43 25 

42 31 
41 34 

40 34 

39 31 

38 26 

37 16 

36 05 
34 49 

33 32 

32 10 

30 46 
29 18 

2748 
26 14 

24 37 

22 57 

21 14 

19 29 
17 40 

15 49 
13 56 

12 00 
10 03 
8 04 
6 04 
4 03 
2 02 
o 00 
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o 00 

4 

9 

13 27 
17 33 

21 25 

24 59 

28 15 

31 12 

33 52 

36 14 

38 21 

40 13 

41 52 

43 20 

44 36 

45 43 

46 40 

47 29 

48 II 

48 47 

49 15 
49 39 

49 57 

50 10 
50 19 
50 23 
50 24 
50 20 
50 14 

50 04 

49 50 

49 34 
49 14 

48 51 
48 26 

47 58 
47 27 
46 53 
46 16 

45 37 
44 55 

44 10 
43 23 

42 32 
41 39 
40 43 

39 44 

3843 

37 38 
36 30 
35 19 

34 05 

32 49 

31 28 
30 c6 
28 40 
27 n 

25 38 
24 03 

22 25 
20 44 
19 01 

17 15 
15 27 
13 36 



II 

9 
7 
5 

3 
I 

o 



43 
49 



58 

59 
00 



o / 

O 00 

4 20 

83^ 

12 44 

16 39 
20 21 

23 46 
2656 
29 49 
32 26 
46 
52 



1^ 



3845 

40 24 

41 52 

43 09 

44 18 

45 16 



46 07 

46 50 

47 27 

47 58 

48 22 

48 42 

48 57 

49 07 
49 12 
49 15 
49 12 
49 07 

4858 
48 45 
48 30 
48 II 

47 50 
47 26 

4658 
46 28 

45 55 
45 19 
44 41 
44 00 

43 16 
42 29 



41 
40 



39 52 
3855 

37 53 
36 50 
35 44 
34 34 
33 21 
32 05 

30 47 
26 



S 



28 01 
26 33 
25 03 
23 30 

21 54 
20 15 

18 34 
16 51 

15 OA 
13 10 

II 26 

9 35 
7 41 
5 47 
3 52 
156 
o 00 



460 



o 00 

406 

8 08 

12 03 

15 48 
19 20 

22 39 

25 42 
28 2^ 

31 93 
33 21 
35 26 

37 18 
3858 

40 26 

41 44 

42 53 

43 53 

44 45 

45 30 

46 08 

46 40 

47 06 
47 27 



470 



47 44 
55 
02 



% 

48 04 
48 04 
47 59 

47 52 
47 41 
47 26 
47 09 
46 48 
46 25 

45 58 
45 29 
44 57 
44 23 
43 45 
43 04 

42 21 

41 36 
40 47 
39 56 
35 02 

05 



% 



37 05 
36 03 
34 56 
33 48 
32 37 
31 23 

30 06 

2845 
27 23 

25 57 
24 28 

22 56 

21 25 
19 46 
18 07 
16 26 
14 42 
12 57 

II 10 
9 20 
7 
5 
3 
I 
o 



30 

39 
46 

54 
00 i 



o 

3 

7 



00 

53 
42 



II 26 

14 59 
18 23 

21 34 
24 31 
27 14 

29 45 

32 00 

34 03 

35 54 

37 33 

39 02 

40 20 

41 30 

42 31 

43 24 

44 10 

44 49 

45 23 

45 50 

46 12 

46 30 
46 43 
46 51 
46 55 
46 55 
46 52 

46 46 

46 35 
46 22 
46 06 

45 45 
45 23 

44 58 
44 29 
43 58 
43 25 
42 48 
42 09 

41 26 
40 42 

39 54 
39 03 

38 II 
37 15 

36 16 

35 14 
34 10 

33 03 

31 53 

30 40 



Hoar Anifle* 



S 



26 45 
25 20 

23 54 
22 24 

20 52 

19 17 
17 41 
16 02 

14 21 
12 38 

10 52 

9 06 
7 18 
5 30 
3 40 
I 51 
o 00 



O 



2 



3 



6 



10 



11 



12 



00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
30 
40 
60 
00 



In North Utltade, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from North to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from North to West. 

In SoDth latltvde, when the star is rising or Hast of the meridian, the tabulated azimuths are reckoned from South to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from South to West. 

When the latltade and d^llnatlon are of dlffereat name, the tables are to be entered with the supplement of the hour angle and the 
supplement of the tabulated azimuth is to be taken for the required true bearing. 
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AZIMUTH OR TRUE BEARING. 



liATITIJDB aio. 



DBCI«INATlON— SAMB NAME AS— I«ATITUDB. 



liATITirDB »1< 



Hoar Ancle* 



O 



8 



6 



9 



lO 



11 



12 



OO 
lO 

»o 

SO 
40 
60 

OO 
lO 
SO 
80 
40 
50 

OO 
lO 
30 
SO 
40 
60 

OO 
lO 
SO 
SO 
40 
60 

OO 
lO 
SO 
80 
40 
50 

OO 
lO 
SO 
80 
40 
60 

OO 
lO 
SO 
SO 
40 
60 

OO 
lO 
SO 
SO 
40 
&0 

OO 
lO 
SO 
SO 
40 
60 

OO 
lO 
SO 
SO 
40 
50 

OO 
lO 
SO 
SO 
40 
50 

OO 
lO 
SO 
SO 
40 
60 
OO 



480 


o / 


. OO 


. 340 


• 7 19 


10 51 


14 15 


17 29 


» 33 


23 24 


26 02 


28 28 


30 41 


32 42 


34 33 


30 11 


37 40 


3858 


40 09 


41 10 


42 04 


42 51 


43 31 


44 06 


44 35 


44 69 


45 17 


45 31 


45 40 


45 46 


45 47 


45 45 


45 39 


45 31 


45 18 


45 02 


44 43 


44 22 


4358 


43 31 


43 00 


42 27 


41 52 


41 13 


40 32 


3948 


39 01 


38 12 


37 20 


36 25 


35 28 


34 27 


33 24 


32 18 


31 10 


2958 


2843 


27 27 


26 07 


24 44 


23 19 


21 52 


20 22' 


1849 


17 14 


15 37 


1358 


12 18 


10 36 


852 


7 08 


5 21 


3*34 


I 48 


00 



400 



I 

10 



00 

30 

56 

18 
32 

39 



19 34 
22 20 



24 

27 



53 
16 



29 26 
I31 24 

33 13 

34 51 

36 iq 

37 38 
3848 

39 50 

40 45 

41 33 

42 14 

42 50 

43 20 

43 45 

44 03 
44 19 
44 30 
44 36 



6OO I &IO 



44 
44 



39 

38 



44 33 
44 25 
44 14 
43 59 
43 41 
43 21 

42 58 
42 31 
42 01 

41 30 



40 
40 

3S 
3c 



I 

37 I 

54 I 

3809 I 

37 20 j 
36 29 

35 35 I 

34 38 ! 
33 40 i 
32 38 I 

33 J 



31 
30 

29 



28 03 

26 47 
25 29 
24 09 
22 45 
21 ao 

1951 
18 21 

16 48 
15 14 
■»3 37 
12 00 

10 19 

8 39 
6 

5 
3 
I 
o 



56 
14 
29 
45 
00 



i — 



I 



o 00 

19 

35 

9 47 

12 53 

»5 50 



18 3. 
21 I 

2348 
26 06 
28 12 
30 09 



31 56 

33 33 

35 00 

30 19 

37 29 

38 32 

39 27 

40 16 

40 58 

41 34 

42 05 
42 31 

42 51 
4308 

43 19 
43 26 
43 30 
43 30 

43 27 
43 19 
43 09 
42 56 
42 39 
42 19 

41 56 
41 31 
41 03 
40 32 

3958 
39 21 

3842 
3800 

37 16 

36 28 

3538 

34 46 

33 50 

32 52 

31 51 
3048 

25 41 
28 34 

27 21 

26 08 ' 
24 52 
23 32 
22 II 
20 48 

19 21 

17 53 
16 23 

14 51 
13 17 
II 40 

10 04 

825 
6 

5 
3 
I 
o 



46 
05 
24 
42 
00 



I 

9 
12 



00 
08 

J5 
18 

15 
15 05 

17 47 
20 21 

22 45 

24 59 
27 02 

2857 

3041 

32 17 

33 43 

35 02 

36 12 

37 15 

38 10 
3859 

39 42 

40 ao 

40 51 

41 17 

41 39 

41 56 

42 09 
42 17 
42 22 
42 23 

42 20 
42 14 
42 05 
41 53 
41 36 
41 iS 

40 57 
40 32 
40 05 

39 35 
01 
26 



^ 



SS'^ 



37 47 
37 06 
36 23 
3536 
3448 
33 56 

33 01 
32 05 
31 cfo 
30 03 

2859 
27 51 

26 41 
25 30 
24 15 
22 57 
21 37 
20 16 

18 52 
17 25 

1558 
14 28 

" 55 

II 23 

in 

6 35 , 
4 57 i 
3 18 1 

^ 39 [ 
o 00 



o 
o 



II 

14 



00 

56 

so 

39 
22 



16 57 
19 25 

21 44 

23 54 

25 54 

27 46 

29 28 

31 03 

32 28 

33 46 

34 56 
3558 

36 54 

37 44 

38 27 

39 05 

39 37 

40 04 

40 27 
40 45 

40 59 

41 08 
41 lA 
41 16 

41 14 
41 09 
41 00 
40 48 

40 34 
40 16 

39 56 
39 32 
39 05 
3836 
3804 
37 30 

36 52 
36 12 

35 30 
34 45 
33 57 
33 07 

32 13 
31 18 

30 20 

2Q 18 

28 15 
27 10 

26 02 

24 51 
23 38 

22 22 
21 04 

19 45 

18 23 
16 ^ 
15 32 
14 05 

12 35 
II 04 



32 

59 
24 
49 
»3 
36 
00 



5SO 



o 

2 



5 
8 



00 
50 
39 
24 
II 05 

13 41 

16 10 
18 32 
20 46 
22 51 

49 

37 



S 



28 18 

29 50 

31 »5 

32 32 

33 41 

34 43 

35 40 

36 30 

37 13 

37 51 

38 24 

3852 

39 16 
39 34 
3948 

39 59 

40 06 
40 08 

40 07 
40 03 

39 55 
39 45 
39 31 
39 M 

38 54 
38 32 
3806 

37 38 
37 07 
3<> 33 



% 



35 
35 
34 37 
33 53 
33 06 
32 16 

31 25 
30 30 

25 33 
28 33 
27 32 

26 28 

25 21 
24 II 
23 00 
21 47 
20 31 

19 »3 

17 53 
16 31 

15 07 
J3 41 
12 15 
10 46 



16 
45 
13 
41 
07 
34 
00 



64«> 



o / 
o 00 

2 41 
22 
00 

10 33 
13 02 



i 



15 25 
17 41 

19 50 
21 52 

23 46 

25 31 

27 10 

26 40 

30 03 

31 19 

32 28 

33 30 

34 26 

35 16 

36 00 

36 39 

37 12 

37 41 

3804 

38 24 
38 39 
3850 

38 57 

39 01 

39 01 
3858 
3851 
3841 
38 28 
38 13 

37 53 
37 32 
37 07 
36 40 
36 10 
35 37 

35 02 
34 24 
33 44 
33 01 



32 
31 



15 

27 



30 37 

2§4^ 

27 49 
26 49 

25 47 

24 41 

23 33 
22 24 

21 12 

59 
43 

17 24 
16 04 

1443 
13 20 I 

" 54 
10 29 



01 
32 
03 
33 
02 

31 
00 



550 



o / 

O 00 

2 34 

5 06 

7 36 

10 02 

12 25 

14 41 
16 52 

18 56 

20 54 

22 45 

24 27 

26 03 

27 31 

2853 

30 07 

31 16 

32 18 

33 13 

34 03 

34 47 

35 26 
59 
29 



^ 



36 53 

37 14 
37 29 
37 41 
37 49 
37 54 

37 55 
37 52 
37 46 
37 37 



37 
37 



26 
II 



36 53 
36 32 
3608 

35 42 
35 »2 
34 41 

34 06 
33 30 
32 50 
32 09 
31 24 
3038 



S 



48 
2»56 
28 02 

26 06 
25 05 

24 01 

22 55 

21 47 

20 37 
19 26 
18 12 

16 55 

15 38 
14 18 

12 57 
" 34 
10 II 

845 
7 19 
5 52 
4 25 

VI 

o 00 



S%o 



00 
26 

51 
14 
34 



II 50 

14 00 
16 06 
18 05 
1958 
21 45 
23 25 



59 
25 
44 
58 



30 
31 



32 01 

32 51 

33 35 
34 



34 

35 

35 
30 
36 



18 

42 
03 
19 



36 32 
36 41 
36 47 

3648 
36 46 
36 42 
36 33 
36 22 
3608 

35 51 
35 31 
35 08 
34 44 

34 »5 
33 45 

33 " 
32 35 
31 58 
31 16 
30 33 
29 47 

29 00 
28 09 
27 16 
26 21 
25 23 
24 24 

23 21 
22 17 
21 II 
20 03 

1853 
17 41 

16 26 
15 " 
»3 54 
12 35 
II 14 

9 53 
8 3D 



7 
5 
4 

2 
I 
o 



07 
42 
17 

00 



67° 



00 
2 18 

i^' 

9 
" 15 

13 20 

15 21 
17 16 

19 c« 

20 48 
23 24 

23 56 
20 

38 

S49 
55 

29 56 

3050 

31 40 

32 24 

33 03 

33 37 

34 07 

34 31 

34 53 

35 10 
35 23 
35 32 
35 39 

35 41 
3541 
35 37 
35 29 
35 19 
35 05 

34 49 
34 31 
34 09 
33 44 

33 »7 
3248 

32 16 
31 41 
31 04 

30 24 

20 42 

2857 

a8 10 
27 22 
26 30 

25 36 

34 40 

23 41 

22 42 

21 39 

2035 
10 28 
18 19 
17 09 

1558 

14 44 
13 29 
12 13 
10 

9 

815 
654, 
5 32 I 

4 09 
2 46 

1 23 . 
o 00 



580 






/ 





00 


3 


12 


i 


23 
32 


8 


39 


10 


43 


12 


42 


\i 


37 
27 


18 


13 


19 
21 


§ 



22 

24 



33 
42 
48 
47 



29 41 
30.29 

31 14 

31 53 

32 27 

32 57 

33 22 

33 44 

34 02 
34 15 
34 25 
34 32 

34 35 
34 35 
3431 
34 25 
34 15 
34 03 

3348 
33 30 
33 09 
32 46 
32 20 
31 51 

31 20 

30 46 
30 10 

20 32 
28 51 
38 07 

27 22 
26 34 
25 44 
24 52 
23 58 
23 01 

22 02 

21 01 
1958 
1854 
17 47 
16 39 

15 30 
14 18 

13 05 
II 50 
10 

9 

8 00 
6 41 



22 

02 

41 
21 

00 



590 



o f 

o 00 
2 05 
4 10 
6 13 
8 14 
10 12 

12 06 

13 57 

15 42 

17 23 

1859 

20 29 

21 55 

23 15 

24 29 

25 37 

26 41 

27 40 

38 32 

29 21 
3005 
3043 
31 18 

31 48 

32 13 
32 35 

32 53 

33 07 
33 i8 
33 24 

33 28 
33 29 
33 26 
33 21 
33 " 
33 01 

32 46 
32 29 
32 09 
31 47 
31 22 

30 54 

30 24 

29 52 

29 17 

28 39 

27 59 
27 17 

26 33 

25 47 

24 59 
24 08 

23 15 

22 20 

21 22 
20 23 
10 23 

18 20 

17 15 

16 (A 



15 01 
»3 52 
12 41 
II 29 
10 15 
9 00 



46 

29 
12 

18 
00 



Hour Angle* 



O 



S 



6 



9 



10 



11 



IS 



00 
10 
SO 
SO 
40 
60 

00 
10 
SO 
SO 
40 
50 

00 
10 
SO 
SO 
40 
50 

00 
10 
SO 
SO 
40 
50 

00 
10 
SO 
SO 
40 
60 

00 
10 
SO 
SO 
40 
60 

00 
10 
SO 
SO 
40 
60 

00 
10 
SO 
SO 
40 
60 

00 
10 
SO 
SO 
40 
60 

00 
10 
SO 
SO 
40 
60 

00 
10 
SO 
SO 
40 
60 

00 
10 
SO 
SO 
40 
60 
00 



In North lAtltade, -wheti the star is rising or East of the meridian, the tabulated azimuths are reckoned from North to Bast; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from North to West. 

In 8oitii latitude, when the star is rising or Bast of the meridian, the tabulated azimuths are reckoned from South to Bast; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from South to West. 

When the latltide and deellnatlon are of different nane, the tables are to be entered with the supplement of the hour angle and the 
supplement of the tabulated azimuth is to be taken for the required true bearing. 
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AZIMUTH OR TRUE BEARING. 







DBCLINATION— SAMB NAMB A8~-I<ATITUDB. 
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O OO 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


lO 


3^ 


I 53 


I 47 


I 41 


I 37 


I 31 


I 26 


I 21 


I 17 


I 12 


I 08 


J2 


»o 


345 


3 34 


3 22 


3 " 


3 02 


2 52 


2 43 


233 


2 2d 

3 36 


2 15 


so . 


so 


5 54 


5 37 


5 20 


5 03 


448 


4 32 


4 17 


403 


3 49 


3 23 


so 1 


40 


7 49 


726 


7 03 
845 


6 42 


6 21 


6 01 


541 


5 22 
640 


5 04 


4 47 


4 30 


40 


50 


941 


9 13 


8 19 


7 52 


728 


7 04 


6 18 


556 


535 


50 


1 OO 


II 30 


1057 


10 25 


9 53 


9 22 


853 


8 25 


758 


7 30 


ITi 


6 40 


1 00 


lO 


13 16 


12 38 


12 00 


II 24 


10 49 


10 15 


9 43 


9 " 


841 


l^^ 


10 


20 


14 57 
16 35 


H 15 
15 4^ 


13 33 


12 53 
14 18 


12 14 


" 37 


II 00 


10 24 


9 49 


9 17 


844 


20 1 


SO 


15 02 


13 35 


12 54 


12 14 


" 35 


10 56 


10 19 


9 43 


so 


40 


18 07 


17 16 

18 40 


16 27 


15 40 
10 57 


\n 


14 08 


13 25 


12 42 


12 01 


II 21 


10 41 


40 


50 


19 34 


17 48 


15 20 


14 33 


13 47 


13 02 


12 19 


11 37 


60 


2 00 


20 56 


20 00 


19 05 


18 12 


^l '9 


16 28 


15 39 


14 50 


14 02 


13 16 


12 30 


s 00 


10 


22 14 


21 15 


20 17 


19 21 


18 26 


17 32 
1834 


16 40 


15 49 


1458 


14 09 


13 22 


10 


20 


23 26 


22 25 


21 26 


20 27 


19 29 


17 39 
1834 


lb 45 


15 52 

16 43 


15 01 


14 10 


SO 


SO 


24 33 


23 30 


22 29 

23 28 


21 29 


20 29 


19 31 


'2 38 


15 50 

16 36 


1457 


so 


40 


25 35 

26 32 


24 31 


22 26 


21 25 


20 25 


19 26 


18 28 


18 16 


15 41 


40 


50 


25 27 


24 22 


23 19 


22 16 


21 14 


20 14 


»9 15 


17 19 


16 22 


50 


s 00 


27 24 


26 17 


25 12 


24 oS 


23 04 


22 01 


20 59 


1958 


1856 


1758 
18 36 


17 01 


s 00 


10 


28 12 


.27 04 


2558 
• 26 40 


24 53 


23 48 


22 44 


21 41 


20 39 


19 37 


17 37 

18 10 


10 


XO 


2855 


27 47 


S?t 


24 28 


23 23 


22 19 


21 16 


20 13 


19 II 


so 


SO 


29 33 


38 25 


27 18 


25 04 


23 59 


22 53 


21 49 


20 46 


19 43 


18 41 


so 


40 


3007 
3038 


29 00 


27 52 

28 21 


26 44 


^11 


24 31 


23 25 


22 20 


21 15 


20 12 


1909 


40 


60 


29 30 


27 13 


2459 


23 54 


22 47 


21 42 


2038 


1935 


60 


4 00 


31 04 


29 55 


2847 


27 39 


26 31 


25 25 


24 19 


23 12 


22 06 


21 01 


1957 


4 00 


i® 


31 26 


30 17 


2909 
29 28 


28 02 


2654 


^*Z 


24 40 


23 33 


22 28 


21 22 


20 18 


10 


30 


31 44 


30 35 


28 21 


27 13 
27 28 


26 06 


24 59 


23 52 


22 46 


21 40 


20 35 


SO 


! ?2 


31 59 


3P5« 


2943 


"2 36 


26 21 


25 15 


24 08 


23 02 


21 56 


20 50 


SO 


1 *^ 


32 10 


31 02 


29 55 


28 48 


27 40 


26 34 


25 27 


24 21 


23 15 


22 09 
22 18 


21 03 


40 


50 

1 


32 17 


31 " 


30 04 


28 57 


27 50 


26 43 


25 37 


24 31 


23 24 


21 13 


60 


6 00 


32 21 


31 15 


30 09 


29 05 
29 06 


27 56 


26 50 


2544 
2548 


24 38 


23 31 


22 26 


21 21 


6 00 


10 


32 23 


31 17 


30 12 


28 00 


26 54 


24 43 


23 36 


22 31 


21 26 


10 


SO 


32 21 


31 16 


30 10 


29 06 


28 00 


26 55 


25 50 


24 44 


23 39 


22 34 


21 29 


SO 


1 SO 


32 16 


31 II 


30 07 


2^03 

2857 


27 58 


2654 


25 49 


2444 


23 39 


22 34 


21 30 


SO 


1 40 


32 08 


31 04 


30 01 


27 53 


26 49 


25 45 


24 41 


23 36 


2232 


21 28 


40 


50 


31 58 


30 55 


29 52 


2849 


27 45 


26 42 


25 39 


24 35 


23 32 


22 28 


21 24 


50 


6 00 


31 44 


30 42 


29 40 


28 38 


27 35 


2633 


25 30 


24 27 


23 23 


22 21 


21 19 


6 00 


10 


31 27 


30 27 


29 26 


28 25 

28 08 


27 22 


26 21 


25 19 


24 17 


23 14 


22 12 


21 10 


10 


90 


31 OO 
3048 


3000 
3948 


29 08 
2849 


27 07 


26 06 


25 05 


24 04 


23 02 


22 01 


21 00 


SO 


SO 


27 50 


26 50 


25 49 


24 49 


23 49 


22 49 


21 48 


20 48 


SO • 


40 


30 24 


29 25 


2827 


27 28 


26 29 


25 30 


24 32 


23 32 


22 32 


21 32 


2033 


40 


50 


2957 


29 00 


28 02 


27 05 


26 07 


2509 


24 II 


23 13 


22 14 


21 15 


20 17 


60 


7 00 


29 28 


28 31 


27 00 


26 39 


25 42 


2445 


2349 


22 52 


21 54 


20 56 


19 59 


7 00 


10 


28 56 


28 01 


26 II 


25 15 


24 19 


23 23 


22 27 


21 31 


20 34 


19 38 


10 


SO 


28 23 


27 29 


26 35 


25 41 


24 46 


23 51 


22 57 


22 02 


21 06 


20 12 


19 16 
x8 53 


SO 


SO 


27 46 


2654 


26 01 


25 08 


24 14 


23 21 


22 28 


21 34 


20 41 


19 47 


SO 


40 


27 09 


26 17 


25 25 


24 33 


23 42 


22 50 


21 58 


21 05 


20 13 


IQ 20 
18 51 


18 27 


40 


60 


26 27 


25 37 


24 47 


23 56 


23 06 


22 16 


21 25 


20 33 


1942 


18 00 


50 


8 00 


25 45 


24 55 


24 07 


23 18 


22 28 


21 40 


20 50 


20 00 


19 II 
1837 


18 21 


17 31 


8 00 


10 


24 59 


24 12 


23 25 


22 37 


21 49 


21 01 


20 14 


19 25 

1849 


17 49 


17 01 


10 


SO 


24 12 


23 26 


22 40 


21 54 


21 07 


20 21 


19 35 
1855 


18 02 


17 15 


16 29 


SO 


SO 


23 23 


22 38 


21 54 


. 21 09 


20 24 


10 40 
18 57 


18 10 


17 25 


16 40 


15 55 


SO 


40 


22 32 


21 49 


21 06 


20 23 


10 40 
1853 


18 14 


17 30 


16 4^ 


16 03 


15 20 


40 


50 


21 38 


20 57 


20 15 


19 34 


18 II 


17 30 


16 49 


16 07 


15 25 


14 44 


50 


9 00 


ao 43 


20 03 


10 23 
18 30 


1844 


18 04 


17 24 


16 45 


16 04 


1525 


U 45 


M 05 
13 26 


9 00 


10 


\n 


10 07 
iS 10 


17 52 


17 »3 


16 36 


15 58 


15 20 


14 42 


14 04 


10 


SO 


17 35 


16 59 


16 22 


15 46 


15 10 


14 34 
13 46 


1358 


13 22 


12 46 


SO 


SO 


17 43 


17 11 


1637 


16 03 
15 06 


15 28 


14 55 


14 21 


13 12 


12 38 


12 04 


SO 


40 


16 42 


16 10 


15 38 


14 33 


14 02 


13 20 


12 57 


12 25 


" 53 


II 21 


40 


50 


1538 


15 09 


1438 


14 08 


13 37 


13 07 


12 38 


12 07 


" 37 


II 07 


10 37 


60 


10 00 


14 32 


14 04 


13 37 


13 08 


12 40 


12 12 


II 44 


II 16 


10 48 


10 20 


9 53 


10 00 


10 


13 25 


12 59 


12 33 


12 07 


II 41 


11 i^ 


10 50 


10 24 


958 


931 

843 


8 20 


10 


SO 


12 16 


" 53 


II 29 


II 05 


10 42 


10 18 


1.^ 


9 30 
8 36 


9 07 


SO 


SO 


II 06 


1045 


10 23 


10 02 


9 40 
8 38 


9 19 


8 14 


7 53 


7 31 


SO 


40 


9 56 
844 


l^ 


8 09 


857 




8 00 


7 41 


7 21 


7 03 


644 


40 


60 

1 


7 52 


7 35 


7 18 


7 01 


645 


6 28 


6 II 


5 55 


60 


11 00 


7 31 


■Jib 


7 01 


647 


^^l 


6 18 


6 03 


5 49 


5 33 


5 19 


5 05 


•11 00 


10 


 6 17 


6 05 


5 52 


5 40 


5 28 


5 15 


5 04 


4 51 


4 39 


4 27 


4 15 


10 


SO 


5 02 


4 53 


4 42 


4 33 


4 22 


4 13 


4 03 


 l^ 


3 44 


3 34 


3 24 


SO 


so 


3 47 


3 40 


3 33 


3 25 


3 17 


3 10 


3 03 


2 48 


2 40 


2 34 


SO 


40 


2 32 


2 27 


2 22 


2 17 


2 II 


2 07 


2 02 


I 57 


I 52 


I 48 


I 42 


40 


60 


I 16 


1 13 


I II 


1 09 


I 06 


I 04 


I 02 


58 


56 


54 


1 52 


60 


IS 00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


IS 00 



In North l«tlt«de, when the star is rising or Bast of the meridian, the tabulated azimuths are reckoned from North to Bast; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from North to West. 

In Honth latitude, when the star is rising or Bast of the meridian, the tabulated azimuths are reckoned from South to Bast; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from South to West. 

When the latitude and deellnatloa. are of different name, the tables are to be entered with the supplement of the hour angle and the 
supplement of the tabulated azimuth is to be taken for the required true bearing. 
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AZIMUTH OR TRUE BEARING. 



liATITUBE »»<>• 



DBCI.INATION— SAME NAME AS— I,ATITUDE. 



I«AT1TUDE 930t 



Honr Angle* 
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O 



S 



6 



9 



lO 



11 



12 



OO 
lO 

»o 

SO 
40 
60 

OO 
lO 

»o 

30 
40 
50 

OO 
lO 

»o 

80 
40 
60 

OO 
lO 
20 
30 
40 
50 

OO 
lO 
SO 
SO 
40 
60 

OO 
lO 
20 
SO 
40 
60 

OO 
lO 
20 
SO 
40 
60 

OO 
lO 
30 
SO 
40 
60 

OO 
lO 
%0 
SO 
40 
60 

OO 
lO 
20 
SO 
40 
60 

OO 
lO 
20 
SO 
40 
60 

OO 
lO 
20 
SO 
40 
60 
OO 



240 



o / 

o 00 

4838 

05 32 

72 

75 
77 44 

7851 

79 32 

gS 

80 xo 
80 06 

7958 
79 47 
79 32 
15 



260 I 360 



?l 



7° 55 
7833 

78 II 
77 46 
77 20 
76 53 
76 25 
75 55 

75 24 
7452 
74 19 
73 44 
73 09 
72 32 



71 
71 



53 
14 
33 

51 

07 

21 



67 34 

6645 

65 54 
65 02 

64 06 

63 10 

62 II 
61 08 
60 04 

5857 
57 46 
56 33 

55 16 
53 56 
52 32 
51 04 
32 
54 



J? 



S 



46 
44 
42 34 
40 37 
3833 
35 24 

3409 
31 47 

29 20 

30 46 

24 05 
21 20 

18 28 

15 32 
12 31 

9 27 
6 20 

3 " 
o 00 



O 00 

3654 

6956 

72 54 



7446 

75 59 
7647 

77 18 

77 37 

77 47 

77 49 
77 46 
77 40 
77 29 
77 15 
7659 

76 40 
76 20 

7558 

75 33 
7508 

74 40 

74 12 
7342 
73 " 
72 38 
72 04 
71 28 

70 51 
70 13 

§1? 

68 08 
67 24 

66 37 
65 49 

64 59 
64 07 

62 16 

61 17 
60 16 
59 12 
^05 

5655 
5542 

54 25 
53 05 
51 42 
50 14 
48 42 
47 06 

45 24 
4338 
41 47 
39 51 
37 49 
35 41 

33 28 
31 08 
28 42 
a6 II 

23 34 
20 51 

18 03 

15 10 
12 13 

9 H 
b II 

3 06 
o 00 



270 



o / 
o 00 



75 40 
7546 
7546 
75 43 
75 35 
75 23 

75 10 
74 53 
74 34 
74 13 
73 50 
73 26 

73 00 
72 32 
72 02 

71 31 
70 59 
70 24 

6948 
69 II 
68 33 

67 51 
67 10 
66 26 

65 40 
64 52 
64 03 
63 II 
62 17 
61 22 

60 23 
59 22 
58 18 

57 " 
56 02 

54 49 

53 33 
52 14 
50 51 
49 23 
47 52 
46 16 

44 36 
42 51 
41 00 

39 05 
37 o 
34 

32 47 
30 29 
2805 

25 37 
23 02 
20 23 

1738 

1459 
12 56 
9 00 
6 01 
3 01 
o 00 



o 00 

23 58 
41 18 
52 16 

6346 

6651 
6905 

70 36 

71 44 

72 33 
7307 

73 30 
73 46 
73 54 
73 57 
73 
73 

73 39 
73 26 
73 " 
72 53 
72 32 
72 10 

71 47 
71 21 

70 53 
70 24 

69 53 
69 20 

68 46 
68 10 
67 32 
6652 
66 10 
65 28 

64 43 
63 56 

63 07 
62 16 

61 23 

60 27 

59 30 

58 28 

57 25 
56 19 
55 10 
53 58 

52 42 
51 24 
50 00 
48 34 
4703 
45 28 

43 48 
42 04 
40 15 
38 21 
36 21 
34 17 

32 07 
29 51 
27 31 
25 03 
22 31 

1956 

17 15 
14 39 
II 40 

847 



280 



5 

2 
o 



53 
57 
00 



o 00 
20 10 
36 02 
4702 
54 28 
59 33 

6308 

65 42 

67 36 

69 00 

70 02 
7048 

71 22 

71 46 

72 01 
72 II 

72 14 
72 12 

72 07 

71 58 
71 46 

71 32 
71 15 
70 56 

70 33 
70 10 

69 44 
69 17 

6847 

68 16 

67 43 

66 31 

6552 
65 12 

64 30 

63 46 
62 59 
62 II 
61 21 
60 28 

59 33 

5836 
57 35 
56 32 
55 26 
54 18 
53 07 

51 52 
50 32 
49 " 
47 44 
46 14 

44 40 

43 01 

41 18 

39 30 
37 37 
3538 
33 36 



293 



31 
24 



28 

13 

55 
31 



22 02 
19 28 

16 51 

14 09 

II 24 

835 



5 

2 
o 



44 

53 
00 



o 00 
17 21 

31 46 
42 20 
5008 

55 36 

59 33 
62 39 

64 40 
66 19 

34 
32 



soo 



u 



69 14 

69 46 

70 08 
70 24 

70 33 
70 37 

70 36 
70 31 
70 23 
70 10 

6957 
69 39 

69 20 
6858 

6834 
6809 

67 41 

67 II 

6639 
6605 
65 29 
64 52 
64 13 
63 31 

62 48 
62 03 
61 15 
60 25 

59 33 
5839 

57 42 
56 42 
55 39 
54 35 
53 26 
52 15 

51 00 

49 42 
48 21 

46 55 
45 26 
43 52 

42 14 
40 32 

3845 
36 53 
34 57 
32 55 

30 49 
28 37 
26 20 
24 00 

21 33 
19 02 

16 27 

13 50 

XI 08 

8 23 

5 37 

2 49 
o 00 



o 00 

J5 09 
28 16 

39 32 
46 

51 



y^ 



56 10 

59 23 
61 49 

63 41 
65 09 

66 16 

67 08 

67 47 

68 17 

6839 
6853 

69 01 

69 04 

U^ 

68 
68 
68 24 

68 07 

67 47 
67 25 
67 01 

6635 
66 06 

6536 

6503 
64 29 

63 52 
63 14 
62 33 

61 51 
61 05 
60 19 



Sl< 



^ 



57 44 

5648 
55 49 
54 46 
53 42 
5234 
51 24 

5009 

4852 

47 31 
46 06 

4438 

43 05 

41 28 

39 46 
38 01 
36 II 
34 15 
32 15 

30 12 
28 02 

25 47 
23 28 
21 05 

1837 

x6 c6 

13 31 

10 53 

8 12 

528 

2 45 
o 00 



o 00 

13 25 
25 22 
35 06 
42 42 
4832 

52 58 
56 24 

l?°ci 

62 46 

64 03 

65 03 

6653 

67 13 

67 36 

67 33 
6736 
67 

67 07 



S20 



20 



«6 53 

6635 
66 15 

6553 
65 3 
65 01 

64 32 
64 01 

63 27 
62 52 
62 14 
61 35 

60 52 

60 09 
59 22 
58 34 
57 44 
5650 

55 54 
54 55 

53 54 
52 50 
51 43 
50 33 

49 19 
48 03 
46 42 
45 18 

43 51 
42 18 

40 42 
39 02 
37 17 
35 29 
33 35 
31 37 

2934 
27 26 
25 14 
22 58 
20 37 
18 13 

15 44 

13 12 

10 38 

8 00 



5 

2 
o 



21 

41 
00 



O 00 
12 01 
23 
32 
3932 

45 23 

49 57 
53 33 
56 25 

61 51 

62 59 

63 53 

64 35 
6508 

65 33 
65 50 

66 02 
66 06 
66 09 
6607 
6601 
6551 

65 39 
6S23 
65 05 

64 44 
64 31 

63 55 

63 37 
6358 
63 25 
61 51 
61 
60 



88' 



5 



59 55 
59 II 
58 27 
57 39 
5648 
55 56 

55 00 
54 02 
5301 
51 58 
5051 
49 42 

48 29 
47 13 
45 53 
44 30 
43 03 
41 32 

39 57 

3635 
34 47 
3255 
3058 

2857 
26 52 

24 42 
22 28 

20 10 

1748 

15 23 
" 54 
10 23 



7 

5 

2 

o 



49 
13 
37 
00 



o / 

o 00 
10 50 
20 50 
29 30 

36 41 
42 28 



S40 



47 07 
50 51 
49 

o '3 
5809 

5941 



n 



60 57 
61 57 

62 46 

63 23 

63 53 
64 14 

64 30 
64 40 

6445 
64 45 
64 41 
64 34 

64 24 
64' II 

63 36 

63 13 
62 50 

62 23 
61 55 

61 24 
60 51 
60 14 
59 37 

5857 
58 15 
57 3D 
56 42 
55 53 
55 01 

54 07 
53 

51 06 
50 01 
4852 

47 39 
46 23 

45 05 
43 42 
42 16 
40 46 

39 12 
37 34 
35 52 
34 06 
32 15 
30 21 

26 21 
26 18 
34 II 
21 59 
1944 
17 24 

15 02 
12 36 
10 08 

7 39 
507 
2 34 
o 00 



o 00 

9 52 
X904 
27 12 
34 06 
3948 

44 29 
48 17 

51 22 

53 53 
55 55 
57 36 

5857 
00 04 

6057 

61 40 

62 14 

62 40 

6259 
63* 13 

63 20 

63 24 

63 18 

63 10 
62 59 
62 44 
62 37 
62 07 
61 45 

61 19 
60 52 
60 22 

59 50 
59 14 
5838 

57 59 
57 17 
56 33 
5546 
54 57 
54 06 

53 X3 

52 15 
51 17 
50 15 

09 
00 



S60 



it 



46 49 

45 35 
44 16 
42 55 

41 29 
40 00 

38 28 
36 51 
35 10 
33 25 
31 36 
2943 

2746 
25 44 

23 ^ 
21 30 
19 17 
17 01 

14 41 
12 19 



9 

7 

4 

2 

o 



54 

27 

59 

30 
00 



o 

o 00 
9 OX 

»7 31 
25 10 

31 47 
37 21 

42 00 

45 50 
4901 

51 37 

53 46 

55 32 

00 
II 

59 09 

61 05 

61 28 
6i 45 
61 56 

63 03 
63 04 

63 01 

61 46 
61 33 
61 17 

60 59 
6038 

S> 

59 >9 
5849 
58 15 
57 C9 

57 00 

56 X9 
55 3P 

54 51 

5403 
53 12 

52 18 

5X 22 
50 24 
49 23 
40 X7 
47 10 

4558 
44 45 
43^ 
42 06 

40 43 
39 15 

gs 

34 "28 

3245 
3055 
29 06 

37 II 
25 12 
2309 

31 02 
18 52 

1638 

14 23 
12 03 

9 40 

7 17 

4 

2 

o 00 



Hour Attgle* 
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00 
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00 
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20 
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In North Utltide, when the star is rising or East of the meridian, the tabulated azimutha are reckoned from North to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from North to West. 

In South latitode, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from South to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from South to West. 

When the latitade and decllnatloB are of dlfferoat Mame, the tables are to be entered with the supplement of the hour angle and the 
supplement of the tabulated azimuth is to be taken for the required true bearing. 
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AZIMUTH OR TRUE BEARING. 



I^ATITVDB 3SO. 



DBCLINATION— SAME NAME AS— I^TITUDE. 



I^ATITVDB 320. 



Hour Ansle* 
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lO 
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SO 
40 
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SO 
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OO 
lO 
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40 
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lO 
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lO 
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lO 
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lO 
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lO 
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lO 
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lO 
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8 17 
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35 o6 

39 41 
43 33 
46 46 

49 26 
51 40 
53 31 

55 05 

56 21 

57 24 

58 16 
5858 

59 32 
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58 
18 
60 32 
60 40 

6045 
60 45 

60 41 

60 33 
60 23 
60 09 
5952 
59 32 

5909 
58 45 
58 17 
57 47 
57 14 
5640 

56 02 
55 22 
54 40 

53 55 
53 08 
52 18 

51 2^ 
50 30 



45 
4* 



32 
31 



47 27 
46 20 

45 10 
43 57 
42 41 
41 21 

39 57 
38 30 

37 00 
35 26 
33 48 
32 06 
30 20 
28 30 

26 37 
24 40 
22 39 

20 35 
iS 27 
16 16 

14 02 
II 46 



27 
08 

45 

23 
00 



37° 



o 00 

7 40 

14 59 
21 44 

27 47 
33 01 

37 33 
41 23 
44 37 
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In North lalltade^ when the star is risine or Bast of the meridian, the tabulated azimuths are reckoned from North to Bast; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from North to West. 

In Hoath Istltnde^ when the star is rising or Bast of the meridian, the tabulated azimuths are reckoned from South to Bast; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from South to West. 

When the UtIUide and decllaatlon are of different Bune, the tables are to be entered with the supplement of the hour angle and the 
•upplement of the tabulated azimuth is to be taken for the required true bearing. 
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AZIMUTH OR TRUE BEARING. 



LATITUDE 320. 
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00 


00 


00 


00 


00 


00 


00 


00 


00 


00 

1 


00 

1 


00 


IS 00 



In North latltode, when the star is rising or Bast of the meridian, the tabulated azimuths are reckoned from North to Bast; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from North to West. 

In Soath latitude, when the star is risine or Bast of the meridian, the tabulatccl azimuths arc reckoned from South to Bast; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from South to West. 

- When the latitude and declination are of different nane^ the tables are to be entered with the supplement of the hour angle and the 
supplement of the tabulated azimuth is to be taken for the required true bearing. 
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AZIMUTH OR TRUE BEARING. 



liATITITDE 220. 




DECIylNATION— SAME NAME AS- 


-I^ATlfUDE. 




I^ATITVIIB 33°« 


Hour Auffle* 


«0c 


61° 


030 


63<' 


64° 


66° 


66° 


670 


680 


69° 


700 


Hour Angle. 


]|» in* 


o / 


' 


/ 


/ 


f 


/ 




/ 


/ 


/ 


/ 


f 


ik» m» 


O OO 


OO 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


lO 


2 02 


I 55 


I 50 


I 44 


I 38 


I 33 


I 28 


I 23 


I 18 


VA 


i?i 


10 


30 


403 


3 51 


338 


3 27 


316 


3 o§ 

4 30 
6 07 


256 


245 


2 36 


30 


SO 


6 02 


7 36 


526 


5 09 


Vd 


4 21 


4 07 


3 53 


3 39 


326 


30 


40 


8 00 


7 12 


8 'J 


5 47 


528 


509 
6 24 


451 

6 -02 


4 33 


40 


60 


954 


9 24 


855 


8 02 


736 


7 12 


647 


5 40 


60 


1 OO 


II 45 


II 10 


1037 


10 04 


9 32 


9 02 


833 


8 05 


7 37 
849 


6 18 


645 


1 00 


lO 


13 32 


12 52 


12 14 


" 37 


II 01 


10 27 

11 48 


9 53 


9 20 


7 49 
852 


10 


30 


15 16 
i5 55 


14 31 


13 49 
15 18 


13 07 


12 27 


II 10 


10 35 


9 59 


9 2§ 

10 28 


30 


30 


16 05 


14 33 


13 50 


13 08 


12 26 


II 46 


II 07 


9 52 


SO 


40 


18 37 


17 35 


1645 


15 56 


15 09 


14 23 


1338 


12 54 


12 12 


11 31 


10 51 


40 


50 


1956 


19 00 


18 07 


17 14 


16 24 


15 34 


14 47 


14 00 


13 14 


13 30 


II 47 


60 


2 OO 


21 19 


20 21 


19 2<, 


18 30 


17 35 

18 44 


16 43 


15 53 


15 02 


14 14 


13 27 


12 41 


3 00 


10 


22 37 


21 36 


20 3ti 


19 40 


17 49 

18 50 


1055 


1603 


15 12 


14 22 


13 32 


10 


30 


2350 


22 47^ 


21 46 


20 45 


1947 


17 55 

18 50 


X659 


j6 05 


15 13 

16 03 


14 21 


30 


30 


24 57 
26 00 


23 53 


22 50 


21 48 


20 47 


1948 


17 52 


1657 


15 08 


SO 


40 


24 53 


23 48 


22 45 


21 43 


20 42 


19 42 


1843 


1745 


16 49 


15 52 


40 


60 


26 56 


25 49 


24 43 


23 38 


22 35 


21 32 


20 30 


19 30 


18 30 


17 31 


16 34 


60 


3 OO 


29 18 


26 40 


25 33 

26 19 


24 27 


23 22 


22 19 


21 16 


20 13 


19 12 


18 13 


17 13 


3 00 


10 


27 27 

28 09 


25 12 


2407 


23 01 


21 57 


20 53 


19 51 


18 50 


1749 


10 


20 


27 01 


25 53 


24 46 


23 40 


22 35 


21 31 


20 27 


19 25 
19 56 


18 22 


30 


30 


29 57 


28 47 


2738 
28 II 


26 30 


25 22 


24 16 


23 10 


22 04 


21 00 


1853 


SO 


40 


30 30 


29 20 


27 02 


2555 


2447 


23 41 


22 35 


21 30 


30 25 


19 21 


40 


50 


31 00 


29 49 


28 41 


27 32 


26 24 


25 17 


2409 


23 02 


21 57 


30 52 


1946 


60 


4 OO 


31 2A 
31 46 


30 15 


a9 05 


27 57 


26 49 


25 41 

26 02 


24 34 


23 27 
2348 


22 20 


21 14 


30 09 


4 00 


10 


30 36 


29 27 


28 19 


27 II 


24 55 


22 41 


31 35 


30 29 


10 


30 


32 03 


30 53 

31 08 


29 45 


28 37 


27 29 


26 21 


25 13 
25 28 


24 06 


22 59 


31 53 


20 46 


30 


30 


32 17 


29 59 


38 51 


27 44 
27 56 


^36 


24 21 


23 15 
23 26 


33 09 


21 02 


SO 


40 


32 28 


31 J9 


30 II 


29 03 


26 48 


2541 


24 33 


22 20 


21 14 


40 


60 


32 34 


31 26 


30 19 


29 12 


a8 05 


2658 


25 50 


24 43 


23 37 


22 31 


21 33 


60 


6 OO 


3238 


31 30 


30 24 


29 17 


28 10 


27 03 


25 56 


24 49 


23 43 

2348 


22 37 


31 30 


6 00 


lO 


3238 


31 32 


30 25 


29 IQ 


28 13 


27 07 


26 01 


24 54 


22 42 


31 35 

31 38 


10 


30 


32 36 


31 30 


30 24 


29 18 


28 13 


27 07 


26 02 


24 55 


23 50 


22 44 


30 


30 


32 30 


31 25 


30 20 


29 15 
2Q 08 

2859 


28 09 


27 04 


26 00 


24 55 


23 49 


32 44 


21 38 


SO 


40 


32 21 


31 16 


30 12 


28 04 


27 00 


25 56 


24 50 


23 46 


23 41 


21 37 


40 


60 


32 10 


31 06 


30 02 


27 55 


26 52 


2548 


2445 


2341 


22 37 


21 33 


60 


6 OO 


31 55 


30 53 
30 30 


29 50 


28 48 


27 45 


26 42 


25 40 


24 36 


23 33 


22 30 


21 26 


6 00 


lO 


31 38 


29 34 


28 33 


27 31 


26 29 


25 27 


24 25 


23 22 


22 20 


21 17 


10 


30 


31 18 


30 17 


29 17 


28 17 


27 16 


36 14 


25 13 


24 12 


23 II 


22 09 


21 06 


30 


« 30 


30 5^ 


2956 


2857 


27 57 


2658 


25 57 
25 38 


24 57 
2438 


23 56 


22 56 


21 55 


20 52 


SO 


40 


30 31 


29 32 


2834 


27 35 


2636 


23 39 


22 38 


21 39 


20 39 


40 


50 


30 04 


29 06 


28 09 


27 II 


26 14 


25 16 


24 17 


23 19 


22 20 


21 22 


20 22 


60 


7 OO 


2934 


2837 


27 41 


26 45 
26 16 


25 49 


24 52 


23 54 


22 56 


21 59 


21 02 


20 03 


7 00 


lO 


^*^ 


28 06 


27 II 


25 20 


24 2^ 


23 29 


22 33 


21 37 


20 41 


19.43 


10 


30 


28 28 


27 33 


26 39 


25 45 


24 51 


23 56 


23 02 


22 07 


21 12 


20 17 


IQ 21 
1857 


30 


30 


27 50 


26 58 


26 05 


25 12 


24 I? 


23 26 


22 33 


21 39 


20 45 


19 51 


30 


40 


27 12 


26 20 


25 28 


24 37 


23 46 


22 53 


22 02 


21 09 


20 16 


IQ 24 
1855 


18 31 


40 


60 


26 31 


25 40 


24 50 


24 00 


23 09 


22 19 


21 28 


2037 


19 46 


18 03 


60 


8 OO 


25 47 


24 57 


24 09 


23 20 


22 31 


21 42 


20 53 


20 03 
10 28 

18 51 


TQ 13 
18 40 


18 24 


17 34 


8 00 


lO 


25 01 


24 14 


23 27 


. 22 40 


21 52 


21 04 


20 16 


17 52 


17 04 


10 


30 


24 14 


23 27 


22 42 


21 56 


21 10 


20 24 


1938 
18 57 


18 04 


17 18 


16 31 


30 


30 


23 24 


22 39 


21 55 


21 II 


20 27 


10 41 
1859 


18 12 


17 27 
16 48 


16 43 


1557 


SO 


40 


22 32 


21 49 


21 06 


20 24 


19 41 


18 15 


17 32 


16 05 


15 22 


40 


60 . 


21 3S 


20 57 


20 16 


1935 


i8 54 


18 13 


17 32 


16 50 


1606 


15 27 


1445 


60 


9 OO 


20 42 


20 03 


19 23 


1844 


18 05 


17 26 


1646 


16 06 


15 27 


14 47 


14 06 


9 00 


lO 


18 46 


1007 
18 09 


18 29 


17 52 


17 15 


1637 


15 59 


15 21 


14 43 


14 06 


13 28 


10 


30 


\l^ 


1658 


16 22 


15 47 


15 " 


14 35 


13 59 


13 23 


12 46 


30 


30 


17 44 


17 10 


16 02 


15 29 


14 55 


14 22 


13 47 
12 58 


12 26 


12 39 


12 05 


SO 


40 


16 42 


16 09 


1538 


15 06 


14 34 


14 02 


13 30 


II 54 


II 22 


40 


50 


15 37 


15 07 


1438 


14 07 


13 37 


13 07 


12 37 


12 08 


II 38 


II 08 


10 38 


60 


lO OO 


14 31 


1403 


13 35 


13 08 


12 40 


12 12 


II 44 


II 16 


10 40 
958 


10 21 


9 52 


10 00 


lO 


13 25 


12 58 


12 32 


12 06 


II 41 


II 15 


10 49 


10 23 


9 33 


007 


10 


30 


II 06 


• II 51 


II 28 


II 04 


10 41 


10 18 


954 
857 


Q 30 
835 


07 
8 15 


S 44 


8 19 


30 


30 


10 44 


10 23 
9 16 


10 01 


V^ 


Q 19 

8 19 


754 


7 32 


SO 


40 


955 
843 


2^ 
825 


857 


8 00 


7 41 


7 22 


7 02 


643 


40 


50 


8 09 


752 


7 35 


7 18 


7 02 


645 


6 28 


6 12 


5 54 


60 


11 OO 


7 30 


7 15 


700 


6 46 


^32 


617 


6 03 


5 49 


5 33 


5 19 


505 


11 00 


10 


6 16 


6 03 


5 52 


5 39 


5 28 


5 15 


5 03 


451 


4 39 


4 27 


4 15 


10 


30 


5 01 


4 52 


4 41 


4 32 


4 23 
3 18 


4 13 


4 03 


3 54 


3 44 


3 34 


3 24 


30 


30 


3 47 


3 40 


331 


3 25 


3 10 


3 03 


255 


2 49 


^41 


2 33 


SO 


40 
60 


231 
I 16 


2 26 

1 14 


2 22 

I 10 


V^ 


2 II 
I 06 


2 07 
I 03 


2 02 
. I 01 


I 57 
59 


I 52 

56 


I 48 
53 


I 43 
51 


40 
60 


13 OO 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


13 00 



In North latltade, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from North to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from North to West. 

In South Imtltadej when the star is rising or East of the meridian, the tabulated azimuths are reckoned from South to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from South to West. 

When the latltade and def Unatloii are of different name, the tables are to be entered with the supplement of the hour angle and the 
supplement of the tabulated azimuth is to be taken for the required true bearing. 
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AZIMUTH OR TRUE BEARING. 



l^ATI^VDE 2S^. 



DBCLINATION— SAM« NAMB AS— LATITUDE. 



liATlTUDB S80. 



Honr Angle. 



1ft. 
O 



8 



6 



9 



lO 



11 



12 



OO 
10 
SO 
80 
40 
50 

OO 
lO 
20 
80 
40 
50 

OO 
lO 
20 
30 
40 
50 

OO 
lO 
SO 
80 
40 
60 

OO 
lO 
SO 
80 
40 
50 

OO 
lO 
SO 
30 
40 
50 

OO 
lO 
SO 
SO 
40 
50 

OO 
10 
SO 
30 
40 
50 

OO 
10 
SO 
30 
40 
50 

OO 
lO 
SO 
80 
40 
50 

OO 
lO 
SO 
80 
40 
50 

OO 
lO 
SO 
SO 
40 
50 
OO 



S40 



o / 

O OO 

6557 

76 42 

80 14 

81 48 

83 32 

82 52 

83 57 

82 54 
82 44 
82 30 
82 12 

8t 52 
81 30 
Si 06 
80 41 
80 15 

79 47 
7g 18 

78 18 

77 46 

77 13 
76 40 

76 05 
7530 
74 54 
74 16 
73 37 
72 57 

72 16 

71 34 
70 51 
70 06 
69 21 

68 33 

67 43 
66 52 

65 59 
65 04 
64 08 
6309 

62 08 
61 04 



36 
22 



55 03 
5341 
52 16 

50 47 
49 13 
47 35 

45 51 
44 04 
42 II 
40 14 
38 10 
36 00 

33 45 

31 24 
2856 
26 25 

23 45 
21 01 

18 12 
15 18 
12 20 

9 18 

613 

3 07 
o 00 



S5< 



se'> 



S7« 



^ 



o 00 

48 17 

65 21 

72 13 

75 39 

77 33 

78 40 

79 20 
79 43 
79 53 
79 55 
7951 

7942 

79 29 

13 

55 

7? 35 
78 12 

77 48 

77 '22 

75 57 
75 25 

74 53 
74 20 
73 45 
73 w 
72 32 
71 54 

71 14 
70 33 
69 51 
6q 07 
68 21 
67 35 

66 46 

65 55 

65 04 
64 09 

63 13 
62 14 

61 14 
60 II 

59 05 
57 56 
56 44 
55 30 

54 12 
52 51 
51 27 
49 57 
48 25 
46 46 



?J 



45 
43 
41 25 
39 29 
37 26 
35 18 

33 04 
30 45 
28 20 

2551 
23 14 
20 33 

1747 
14 57 
12 02 

9 05 
6 05 
3 02 
o 00 



o / 

o 00 
36 40 
55 35 

64 45 

69 43 

72 41 

74 32 

75 46 

76 33 

77 03 
77 21 
77 30 

77 32 
77 28 
77 20 
77 08 
76 54 
76 36 

76 17 
75 55 

75 31 
75 06 
74 39 
74 " 

73 41 
73 09 
72 37 
72 03 
71 27 

70 50 



70 12 
60 32 
68 51 
68 oS 
67 2 
6631 



6549 

64 08 

63 14 
62 19 

61 21 

60 20 
59 18 
58 12 

57 04 
55 53 
54 39 

53 21 
52 01 
50 36 
49 07 
47 35 
45 58 

44 17 
42 31 
40 40 

38 44 
36 43 
34 37 



s: 



32 

30 

27 46 

25 17 
22 44 

20 07 
17 24 

14 37 
II 46 

852 



57 

59 
00 



o 00 
29 01 
47 32 

67 59 

70 31 

72 14 

73 25 
74 



'^ 



43 29 
41 45 
39 55 
38 00 
36 00 
33 56 



17 
14 
II 



74 
75 09 

75 21 
75 26 
75 26 
75 32 
75 13 
75 01 

74 45 
74^ 
74 08 
73 45 
73 21 
72 55 

72 28 

71 58 
71 27 

70 55 
70 21 
69 46 

60 09 
68 30 
67 50 
67 08 
6625 
65 40 

64 53 
64 03 

63 13 
62 19 

61 24 
60 27 

59 27 
58 25 
57 19 
56 12 
55 02 
53 48 

52 31 
51 10 
49 46 
48 18 
46 46 
45 10 



31 46 

29 31 
27 II 

24 46 
22 15 
19 40 



00 
17 
29 



8 40 

54S 

2 54 
o 00 



S80 



O 00 

23 46 

41 01 

51 59 
5855 

63 29 

6635 , 

68 46 I 

70 19  

71 27 

72 15 

72 49 

73 12 
73 25 
73 33 
73 35 
73 31 
73 24 

73 M 
73 00 
72 43 
72 24 
72 03 
71 40 

71 15 
70 48 

69 48 
6q 16 
68 42 

68 06 
67 28 
66 49 
66 09 
65 26 

64 42 

63 55 

63 07 

62 17 
61 24 
60 30 

59 33 

58 34 
57 31 
56 27 
55 20 
54 10 

52 56 

51 40 
50 20 
48 57 
47 29 
45 59 
44 23 

42 43 
40 59 
39 " 



S90 



37 
35 
33 



18 

19 
X6 



31 ol 
28 54 
26 37 
24 14 
21 46 

19 13 

1637 

13 58 
II 14 

8 28 

5 40 
2 50 
o 00 



o 00 

20 00 
3546 
46 44 

54 10 

59 15 

62 49 

f5 25 

67 18 

68 42 

69 44 

70 29 

71 03 
71 25 
71 39 
71 48 
71 50 
71 48 

71 42 
71 32 
71 19 
71 03 
70 44 
70 25 

70 01 

69.36 
69 10 

68 40 

68 10 

67 38 

67 03 
66 27 

65 49 
65 09 

64 27 

63 44 

6258 
62 II 
61 21 

60 30 
59 35 
58 39 

57 41 
5638 

55 35 
54 28 

53 18 
52 06 

5049 
49 30 

48 oS 

46 41 
45 " 
43 36 

41 57 
40 14 

38 27 
36 35 
3438 
32 37 

30 30 
28 19 

26 04 

23 43 

21 18 
18 48 

16 16 

13 39 
10 58 

817 
5 32 
2 47 
o 00 



80° 



o 00 
17 10 

31 30 
42 10 

49 50 
55 17 

59 14 
62 10 

64 21 

65 59 



6853 
69 25 

69 46 

70 00 
70 09 
70 II 



70 10 
70 03 
69 55 

69 26 
69 08 



81° 



o 00 
15 01 
28 01 

38 13 
45 54 
51 36 

5550 
59 02 
61 28 

63 21 

64 47 

65 54 

66 46 

67 25 

67 53 

68 14 
68 28 
6835 

68 38 
6836 
68 29 
68 20 
68 07 
67 52 



39P 



68 48 


67 34 1 


68 24 


67 13 ! 


67 59 


6650 


67 32 


66 24 


67 03 


65 57 


66 ^2 


65 27 


65 59 


64 55 


65 24 


64 22 


6447 


6346 


64 09 


63 09 


63 29 


62 29 


62 45 


61 47 


62 01 


61 P3 


61 14 


60 17 


60 25 


59 29 


59 35 


58 3? 


58 40 


57 46 


57 45 


56 51 


5647 


55 54 


5546 


54 53 


54 43 
53 36 


5351 


5245 


52 27 


51 36 


51 16 


50 25 


50 00 


49 10 


4841 


47 52 


47 19 


46 30 


45 53 


45 05 


44 24 


43 37 


42 50 


42 04 


41 12 


40 27 


39 30 


3846 


37 44 


37 01 


35 53 
33 58 


35 12 
33 18 


31 58 


31 20 


29 54 


29 17 


27 45 


27 10 


25 31 


24 58 


23 14 


22 43 


20 51 


20 24 


18 24 


18 00 


15 54 


15 33 


13 20 


13 03 


10 44 


10 29 


804 


7 54 


5 25 


5 17 


2 43 


2 39 


00 


00 



o 00 

13 17 
2507 

34 48 
42 22 

48 II 

52 37 

56 02 
42 
46 

62 23 

63 40 

64 40 

65 26 

66 02 

66 28 
66 
66 

67 06 
67 07 
67 o; 
66 
66 48 
6636 

66 19 
66 00 
65 40 
65 16 

64 50 
64 22 

63 51 
63 20 
62 45 
62 06 
61 29 
6049 

60 06 
59 21 
58 33 

57 44 
56 51 
55 57 

55 00 
54 00 
52 58 
51 53 
50 45 

49 35 

48 21 
47 03 
45 43 
44 18 
42 50 
41 18 



330 I 84° 



31 
36 



42 
03 
19 



34 31 
32 39 
3042 

28 42 
36 



24 

22 15 

19 57 
17 36 

15 12 

12 45 

10 15 

7 43 



5 

2 
o 



10 

35 
00 



o 00 

" 53 
22 41 

31 49 
39 " 
45 01 

49 34 
53 II 

50 00 

58 15 

60 02 

61 27 

6a 35 I 

63 S 

64 10 

64 42 i 

65 05 . 
65 22 

6533 
6538 

65 36 
65 29 
65 18 

65 o§ 
6448 

64 2& 
64 07 

63 42 
63 16 

62 47 
62 16 
61 42 
61 08 
60 29 

59 50 

59 08 
58 23 
57 37 
5648 
55 57 
55 03 

54 
53 
52 06 

51 01 
54 
44 



o f 
o 00 

w 43 
20 37 
29 12 
36 20 
42 07 

46 44 
50 28 
53 26 
55 49 
57 44 

59 17 

60 32 

61 32 

62 19 
62 56 



Ji 



47 30 
46 14 

44 54 

43 31 
42 04 

40 33 

38 59 
37 20 
3538 

33 51 
32 00 
3005 

a8 06 
26 03 

23 57 
21 45 
19 31 
17 13 

14 51 

12 28 

10 01 

7 33 

5Q3 
2 32 

o 00 



63 



64 01 
64 10 
64 14 
64 14 
64 09 
64 01 

63 36 
63 18 
6258 
62 36 
62 10 

61 43 
61 13 
60 41 
60 07 
5930 
58 51 

58 10 
57 26 
5641 
55 52 
55 02 
54 09 

53 13 
52 15 
5i 14 
50 II 

4904 
47 55 

46 42 
45 25 
44 07 
42 44 
41 18 

3948 

38 15 
36 37 
34 57 
33 " 
31 22 
29 29 

27 32 

25 30 
23 26 
21 17 
19 06 
16 50 

14 32 
12 II 



48 
22 

56 
38 
00 



SI 







00 


ll 


44 
51 


3346 


39 27 


44 


06 


47 53 


50 57 
53 28 


55 30 


57 


10 


58 


31 


59 37 1 


60 


30 


61 


12 


61 


45 


62 


II 


62 


29 


62 


41 


62 


49 


62 


52 


62 


50 


62 


44 


62 


35 


62 


23 


62 


07 


61 


'J 


61 


61 


05 


6038I 


60 


10 


59 39 1 


59 


05 


58 


30 


57 52 1 


57 


12 


56 29 


55 44 


54 57 


54 07 


53 


14 


52 


20 


51 


23 


50 


22 


% 


19 

14 


47 04 


4552 


44 


38 


43 


19 


41 57 


40 33 


39 03 


37 31 


35 

34 


?l 


32 32 


3044 


28 


^ 


2658I 


24 


59 


22 


56 


20 


50 


18 


41 


16 28 


H 13 


II 


55 


935 1 


7 


12 


4 49 1 


2 


25 





00 



Honr Angle. 



Ik. 

O 



S 



8 



6 



9 



10 



11 



IS 



00 
10 
SO 
SO 
40 
50 

00 
10 
SO 
SO 
40 
50 

00 
10 
SO 
80 
40 
60 

00 
10 
SO 
SO 
40 
50 

00 
10 
SO 
SO 
40 
50 

00 
10 
SO 
SO 
40 
50 

00 
10 
SO 
SO 
40 
50 

00 
10 
SO 
SO 
40 
50 

00 
10 
SO 

so 

40 
50 

00 
10 
SO 
SO 
40 
60 

00 
10 
SO 
SO 
40 
50 

00 
10 
SO 
SO 
40 
50 
00 



In North latltade, when the star is rising or East of the meridian, the tabulated azimuths aie reckoned from North to Bast; and 
when the sUr is setting or West of the meridian, the tabulated azimuths are reckoned from North to West. 

In Sovth latitude, when the star is rising or East of the meridian, the Ubulated azimuths are reckoned from South to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from South to West. 

When the latitude and declination are of different name, the tables are to be entered with the supplement of t e hour angle and the 
supplement of the tabulated azimuth is to be taken for the required true bearing. 

5682 — 02 7 
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AZIMUTH OR TRUE BEARING. 



I<ATITUDE aS"". 



DBCLINATION— SAME NAME AS— I^ATITUDE. 



I^ATirUDE 380. 



Bonr An^le. 



36< 



la. 
O 



8 



6 



8 



lO 



11 



12 



OO 
lO 
20 
30 
40 
50 

OO 
lO 
SO 
30 
40 
60 

OO 
lO 
20 
SO 
40 
50 

OO 
10 
30 
SO 
40 
60 

OO 
lO 
20 
30 
40 
50 

OO 
lO 
20 
SO 
40 
50 

OO 
lO 
30 
SO 
40 
50 

OO 
lO 

»o 

SO 
40 
50 

OO 
lO 
30 
SO 
40 
50 

OO 
lO 
20 
SO 
40 
50 

OO 
lO 
20 
SO 
40 
50 

OO 
lO 
20 
SO 
40 
50 
OO 



O OO 

8 54 
17 19 

24 52 

31 27 
37 00 

41 37 
45 26 



4» 

51 



35 
II 



37° 



53 20 

55 05 

56 33 

57 44 

58 42 

59 29 

60 06 
6036 

6058 

61 14 
61 24 
61 29 
61 30 
61 27 

61 20 
61 10 
60 57 
60 40 
60 21 
5958 

59 34 
59 07 
5836 
5805 

57 29 
56 53 

56 13 
55 32 I 

54 48 
54 02 
53 12 
52 20 

51 27 
50 30 

49 31 

4R 28 

47 23 
46 15 

45 03 
43 50 
42 33 
41 12 

3948 
38 19 

3648 
35 13 
33 35 

31 53 
30 07 
28 18 

26 24 

24 28 
22 27 
20 
18 
16 06 

13 54 
" 39 



9 

/ 
4 

2 

O 



22 
02 
42 
21 
00 



o 00 

8 II 

1558 

23 05 

29 21 

34 44 



ii 



39 

46 19 
49 00 
51 H 

53 04 

54 37 

56 50 

57 47 

58 29 

59 01 

59 27 
59 46 

59 59 

60 07 

60 10 
60 10 

60 05 

59 57 
59 45 
59 30 
59 12 
58 52 

58 28 
5803 
57 34 
57 03 
56 29 

55 53 

55 15 

54 35 
53 51 
53 06 



52 
51 



17 
26 



50 33 

48 38 
47 37 
46 33 
45 25 

44 15 
43 02 
41 46 
40 26 
39 03 
37 35 

36 06 
34 32 
32 55 
31 15 
29 30 
27 42 

25 51 
23 56 
21 58 
19 57 
17 52 
15 46 

13 35 
II 23 



88° 



09 

53 
36 
18 
00 



o 00 

7 34 
14 48 

21 29 

27 27 
32 39 

37 08 
40 57 
44 " 
46 54 

49 »o 

51 06 

52 42 

54 03 

55 10 
5^ 05 

56 51 

57 27 

57 57 

58 18 

5834 
5845 
5851 
5853 

5850 
5843 
5833 
58 21 

58 04 
57 46 

57 23 
56 59 
56 31 
56 01 

55 29 
54 54 

54 17 

53 37 
52 55 
52 10 
51 22 

50 32 



390 



Jl 



40 

45 

47 47 
46 46 

45 42 
44 36 

43 26 
42 14 
40 58 

39 40 



3» 18 
36 52 

35 24 
33 51 
32 16 
30 36 

2854 
27 07 

25 19 
23 26 
21 30 
19 30 
17 28 
15 24 

13 16 

n. 08 

856 

6 44 

4 29 

2 15 
o 00 



o 00 
7 00 

13 45 
20 02 

25 43 
30 44 

35 07 
3853 
42 08 

44 53 
47 12 

49 " 

50 51 

52 16 

53 26 

54 25 

55 15 

55 54 

56 27 

56 52 

57 10 
57 24 
57 32 
57 35 

57 35 
57 30 
57 22 
57 " 
56 57 
56 39 

5618 
55 55 
55 29 
55 00 
54 28 
53 54 



19 
39 



53 
52 
51 58 

51 14 
50 27 

49 39 

48 47 

47 52 
46 55 
45 55 
44 53 
43 47 

42 38 
41 27 
40 12 

3854 

37 33 
36 09 

34 41 
33 10 
31 37 

59 
18 

26 33 

24 47 
22 55 
21 01 

19 05 
17 06 

15 03 

12 58 

10 53 

844 

6 34 
4 24 
2 12 
O 00 



g 



400 


410 


/ 


/ 


00 


00 


631 


6 05 


12 49 


" 59 


1844 


1733 


24 08 

258 


22 42 


27 20 


33 14 
36 57 


%^ 


40 10 


38 18 


42 56 


41 04 


45 18 


43 27 


47 19 


45 30 


49 02 


47 17 
4847 


5031 


51 45 


50 04 


5247 


51 10 


53 39 


5205 


54 21 


52 50 



54 57 

55 25 

55 47 

56 02 

56 IS 
56 18 

56 19 
56 17 
56 II 
56 00 
5548 
55 32 

55 12 
54 50 
54 26 
53 57 
53 27 
52 54 

52 19 

51 41 
51 00 
50 17 



4$ 
4* 



31 
44 



47 52 
4658 
46 03 

45 04 
44 02 

4258 

41 49 

40 39 

35 26 
3809 

36 49 
35 25 

34 00 
32 30 
30 57 
29 21 

27 42 
25 59 



24 
22 



14 
25 



20 34 
iS 40 
16 42 
14 42 

12 41 
1038 



8 
6 

4 

2 

o 



32 

25 

17 

09 
00 



53 28 
5358 

54 22 
54 41 

54 53 

55 01 

55 04 
55 04 

54 59 
54 51 
54 39 
54 25 

54 06 
53 45 
53 22 
52 55 
52 26 
51 55 

51 20 
50 43 
50 03 
49 22 
48 36 

47 49 

46 59 
46 06 
45 10 
44 12 
43 12 
42 08 

41 01 

39 51 
38 39 
37 23 
36 05 
34 42 

33 18 
31 50 
30 19 

28 44 
27 06 
25 26 

23 42 
21 56 
20 06 
18 15 
16 19 
14 22 

12 24 

10 23 



430 



8 
6 

4 

2 

o 



21 
16 
II 
06 
00 



o 00 
5 41 

16 28 
21 21 
25 49 



29 50 
33 23 

30 32 
39 17 
41 41 
43 45 



45 34 

47 06 

48 25 

49 33 

50 31 

51 19 



52 00 
52 32 

52 59 

53 19 
53 34 
53 44 

53 49 
53 50 
53 47 
53 41 
53 30 
53 17 

53 01 
52 41 
52 18 
51 53 
51 25 
50 55 

50 21 

49 44 
40 06 

48 25 

47 40 

46 54 



430 



4606 


45 " 


45 13 


44 21 


44 19 


43 27 


43 22 


42 30 


42 22 


41 32 


41 19 


40 30 


40 13 


39 25 


39 04 


38 17 


37 53 


37 07 


3638 


35 54 


35 21 


34 38 


34 00 


33 18 


32 37 


31 56 


31 10 


30 31 


2Q 41 
28 08 


29 02 


27 32 


26 32 


25 57 


24 53 


24 21 


23 12 


2> 40 


21 27 


20 58 


19 40 


19 13 


17 50 


17 25 


15 57 


15 36 


14 03 


13 43 


12 06 


II 49 


10 08 


9 54 


8 08 


7 57 


6 08 


5 59 


4 06 


4 00 


2 03 


2 00 


00 


00 



440 450 N4eo 



o t 

o 00 
5 20 
10 31 
15 20 
20 08 
24 25 

28 17 
31 46 
34 51 
37 34 
3958 

42 04 

43 52 

45 28 

46 49 

47 59 

48 59 

49 50 

50 32 

51 07 
51 36 

51 58 

52 15 
52 27 

52 34 
52 37 
52 36 
52 30 
52 22 
52 10 

51 54 
51 36 
51 15 
50 51 
50 24 
49 54 

49 22 
48 46 
48 09 
47 28 
46 46 
46 00 



o 
o 
5 
9 



00 
00 

54 



14 35 
19 00 
23 06 

26 50 
30 14 
33 15 
35 57 
38 19 
40 25 

42 15 

43 51 
14 

27 
28 

21 



Ji 
S 



49 06 

49 43 

50 14 
5038 

50 57 

51 10 

51 19 
51 23 
51 23 
51 19 

51 13 
51 02 

5048 
50 31 
50 II 
49 48 
49 22 
48 53 

48 22 
47 48 
47 12 
46 32 
45 50 
45 05 

44 18 
43 28 
42 35 
41 40 
4041 

39 41 

38 37 

37 31 
36 22 

35 09 

33 

32 

31 



S 



15 

2Q 52 
28 25 

27 55 
25 22 

23 47 

22 10 
20 30 
18 47 
17 02 

15 U 

13 24 

II 33 

9 40 
7 46 

5 51 
3 54 
I 58 
o 00 



o 

4 
9 



tl 



47 39 

48 19 

48 51 

49 17 
49 38 

49 53 

50 04 
50 10 
50 II 
5009 
5003 

49 54 

49 41 
49 26 
49 07 
48 45 
48 20 

47 53 

47 22 
46 49 

46 13 

45 35 
44 53 
44 10 

43 23 
42 34 
41 43 
40 49 
39 51 
3851 

37 49 
36 43 
35 35 
34 24 
33 10 
31 54 

30 34 
29 12 
27 47 

26 IQ 
2448 
23 16 

21 39 
20 01 
18 21 
1638 
14 53 
13 05 



II 

9 
7 
5 
3 
I 
o 



17 
26 

35 
42 
48 

55 
00 



00 
42 
ao 



13 46 
17 58 
21 53 

25 29 
M 45 
31 43 
34 22 
36 44 
38 49 

40 40 

42 16 

43 41 

44 55 
59 
53 



o 00 

i^ 
847 

12 59 

16 59 

20 44 

24 12 

27 23 

30 10 

32 53 
35 12 

37 16 

39 07 

40 44 

42 10 

43 25 

44 31 

45 27 

r^ 

47 30 

47 57 
48 19 
4836 

48 49 
4856 

4859 
48 59 
48 54 
48 46 

48 35 
48 21 
48 03 
47 42 
47 18 

46 52 

46 22 
45 50 
45 16 
4438 
43 57 
43 16 

42 30 

41 41 
40 51 
39 57 
39 01 

38 03 

37 01 
35 57 
34 50 

33 41 
32 28 

31 12 

29 55 

28 34 
27 10 

25 44 
24 15 
22 44 

21 TO 

19 34 

17 55 
16 15 

14 31 
12 47 

II 00 
9 13 



7 
5 
3 
I 
o 



23 
33 
43 
52 
00 



470 j Hour Aiii^le. 



o 00 

4 II 

8 18 

12 17 

16 05 

19 40 



S 



00 

2853 

31 26 

33 44 
35 47 

37 37 

39 15 

40 42 

41 57 

43 04 

44 01 

4451 

45 34 

46 00 

4638 

47 01 
47 20 

47 34 
47 43 
47 48 
47 48 
47 
47 

47 28 
47 



46 

46 39 
46 16 

45 51 

45 23 
44 51 
44 17 
43 41 
43 02 
42 20 

41 36 
40 49 

3958 

30 06 

38 II 
37 14 

36 13 
35 10 
34 
32 

31 45 
30 31 



^ 



29 14 
27 55 

26 33 
25 09 

23 41 
22 12 

20 41 
19 06 

17 30 

15 51 
14 10 
12 28 

1044 

859 
7 
5 
3 37 
I 49 
o 00 



la. 
O 



3 



6 



9 



10 



11 



12 



00 
10 
SO 
SO 
40 
50 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
SO 
40 
50 
00 



In ]<(orth latltade., when the star is risins or Bast of the meridian, the tabulated arimuths are reckoned from North to Bast; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from North to West. 

In South latltade, when the star is rising or Bast of the meridian, the tabulated azimuths are reckoned from South to Bast; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from South to West. 

When the latitude and deellnatlon are of different ■ame, the tables are to be entered with the supplement of the hour angle and the 
supplement of the tabulated azimuth is to be taken for the required true bearing. 
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AZIMUTH OR TRUE BEARING. 



I«AT1TIJIIE 280. 



DBCI«INATION--SAME NAME AS— I^TITUDE. 



I«ATITf7DB 23^ 



Hoar Angle* 



O 



3 



3 



6 



9 



lO 



11 



13 



OO 
lO 
20 
30 
40 
60 

OO 
lO 
30 
30 
40 
50 

OO 
lO 
20 
SO 
40 
60 

OO 
lO 
30 
SO 
40 
60 

OO 
lO 
20 
SO 
40 
60 

OO 
lO 
30 
SO 
40 
60 

OO 
lO 
SO 
SO 
40 
60 

OO 
lO 
20 
SO 
40 
60 

OO 
lO 
SO 
SO 
40 
60 

OO 
lO 
SO 
SO 
40 
60 

OO 
lO 
SO 
SO 
40 
60 

OO 
lO 
SO 
SO 
40 
60 
OO 



480 40° 



o 

3 

7 

II 

15 

i8 



OO 

57 
51 
37 
14 
39 



42 44 
42 06 
41 24 

40 41 

39 55 

39 06 
38 15 
37 21 
36 24 

35 26 
34 23 
33 19 
32 12 
31 02 

29 50 



U 



28 

27 
25 56 
24 34 
23 09 
21 40 

20 II 

1839 
17 05 
15 27 

13 50 
12 09 

10 29 
8 46 



7 
5 

3 
I 
o 



02 
17 
32 
46 
00 



21 52 
24 50 
27 34 
30 03 
32 19 
34 21 

36 " 
3748 
39 17 
4031 
41 39 
4238 

43 27 

44 " 

44 49 

45 19 

45 45 

46 05 

46 20 
46 30 
4636 
46 37 
4636 
46 30 

46 22 
46 10 
45 54 
45 35 
45 13 
44 50 

44 22 I 
43 52 . 
43 20 , 



I 



o 
o 
3 
7 



00 
44 

24 



II 00 

14 27 

17 43 

ao 47 

23 40 

26 19 

2844 

30 57 

32 57 

34 46 

36 23 

37 50 

39 07 

40 15 

41 14 

4a 06 

42 51 

43 29 

44 01 
4428 

44 49 

45 05 
45 17 
45 24 
45 27 
45 27 
45 22 

45 15 
45 04 
44 49 
44 32 
44 II 
43 48 

43 22 
42 53 
42 21 

41 47 
41 09 
40 29 

39 47 
39 02 

38 14 
37 24 
36 31 

35 35 

34 37 

33 37 
32 34 

31 28 
30 19 

29 09 

27 54 
26 38 

25 

23 
22 34 

21 09 

IQ 41 

18 II 

16 39 

15 05 
13 30 
II 52 

10 13 
8 32 



6 

5 
3 
I 
o 



51 
09 

26 

43 
00 



6O0 



o / 
o 00 

3 32 

7 01 

10 25 

13 42 
16 50 

19 47 
22 33 

25 07 
27 29 
29 39 
31 36 

33 23 
59 



^ 



$t> 26 

37 43 
3852 

39 52 

40 45 

41 31 

42 10 

42 43 

43 II 

43 33 

43 51 
4404 

44 12 
44 17 
44 17 
44 15 

440 

43 
43 45 
43 28 
4308 
42 46 

42 21 

41 53 
41 22 

4049 

40 12 

39 34 

38 52 
3808 

37 21 
3632 
35 41 
34 46 



33 49 
32 50 
31 48 
30 4 



61< 



28 27 



27 14 
25 59 
24 43 
23 23 
22 02 

20 39 

19 12 

17 44 
16 14 

14 43 
13 09 
II 33 



58 
ao 

41 
02 
22 

41 
00 



o 

3 
6 

9 

!i 



00 
ao 

39 
52 
01 
00 



18 49 
21 29 

23 57 
26 15 
a8 22 
30 17 

32 04 

33 39 

35 <H 

36 22 

37 31 
3831 

3924 

40 II 

4051 

41 25 

41 54 

42 Id 

42 37 

42 50 

43 00 
43 06 
4308 

43 06 

43 00 
42 51 
42 39 
42 24 
42 05 
41 44 

41 20 

40 53 
40 23 

39 51 



35 
3c 



6S<' 



16 

38 



3758 I 
37 15 I 
36 29 

35 41 
34 51 
33 57 

33 02 
32 04 
31 02 

29 59 
28 53 

27 45 

26 35 
25 22 
24 06 
22 49 
21 30 
20 07 

1843 
17 18 

15 49 
14 20 

12 49 

II 16 

Q 42 

8 07 

» 6 31 

4 54 

o 00 



I 



O f 
O 00 

10 

19 

9 22 
12 21 
15 12 

17 55 
20 28 
22 52 
25 06 

27 09 

29 02 

30 46 

32 21 

33 45 

35 02 

36 II 

37 12 

3806 
3853 

39 34 

40 09 

40 39 

41 04 

41 23 
41 38 
41 49 
41 56 
41 58 
41 58 

41 54 
41 45 
41 34 
41 21 
41 03 
4042 

40 19 
39 54 



38 
38 



25 
54 
19 



37 42 

37 03 
36 21 

35 36 
34 50 
34 01 
33 09 

32 13 

31 17 
30 17 

25 15 
28 II 
27 05 

25 55 
24 44 

23 31 
22 15 

20 57 

19 37 

18 15 
16 51 
15 25 

13 57 
12 29 
10 5)8 



26 

54 
20 
46 
II 

35 
00 



63° 



o 
3 



II 

14 



00 
00 
58 
53 



17 02 
19 30 
21 49 
23 5S 
2558 
27 49 

29 31 

31 04 

32 a8 

33 44 

34 52 

35 54 



3648 

37 36 

38 17 
3853 

39 24 
39 49 



40 10 
40 26 
4038 

40 45 
4049 
4049 

40 46 

40 39 
40 19 
40 16 
40 00 
39 41 



P 



18 

53 
38 26 

37 56 
37 22 
36 47 

36 08 

3528 

34 44 
33 58 
33 10 
32 20 

31 26 
30 30 
29 32 
28 32 
27 28 
26 24 

25 16 
24 06 
22 55 
21 40 
20 24 
1906 

17 46 
16 24 
15 01 

13 36 
12 09 
10 41 



12 

41 
10 

06 

33 
00 



64<' 



I 



00 

2 51 

5 40 

II 08 

13 44 

16 13 
18 
20 

22 54 

2451 
2638 

38 18 

29 49 

31 12 

32 a8 

33 36 

34 37 

35 31 

36 19 

37 01 
3738 
3809 

3«35 

3857 

39 14 
39 26 
39 35 
39 40 
39 40 

39 39 
39 33 
39 24 

39 II 
3857 
3838 

38 17 
37 53 
37 26 
3658 
3^ 26 

35 50 

35 U 
34 34 
33 51 
33 07 
32 20 

31 31 

30-38 

25 44 

28 47 
2748 

26 47 
25 43 

24 37 

23 29 
22 19 
21 06 

I? 52 
18 36 

17 18 
1558 

14 37 
13 14 
II 49 
10 23 

6 00 

4-31 

3 01 

1 30 
o 00 



66'> 



o 00 
a 4a 
5 33 
8 01 
10 35 
13 04 

15 26 

17 43 
19 51 

21 5a 

2345 
25 30 

27 08 
2837 
2958 

31 13 

32 21 

33 21 

34 16 

^23 

3655 
37 21 

37 44 

38 03 

38 15 
3825 

38 30 
38 32 

3831 
38 27 
38 18 
3807 

37 53 
37 35 

37 15 
3^ 53 
36 27 
3558 

35 28 
34 54 

34 19 
33 40 
3258 
32 15 
31 29 
30 41 

29 50 

28 57 
a8 01 
27 04 
a6 04 
25 02 

2358 

22 51 

21 43 
ao 32 
19 ao 

18 06 

16 49 
15 31 



66° 



14 

la 


13 
52 


II 
10 


s 


8 


42 


7 


17 


550 


1 28 





00 



o 00 

506 

7 37 
10 04 

13 35 

14 41 
16 5a 

1856 

2053 

33 43 

34 3^ 



25 59 

37 26 

38 46 

29 59 

31 06 

32 07 



33 01 

33 50 

34 32 

35 09 

35 41 

36 09 

36 32 

36 50 

37 04 
37 15 
37 21 
37 25 

37 24 
37 20 
37 13 
37 02 
36 49 
36 33 

36 14 
35 52 
35 28 
35 OO 
34 30 
3358 

33 23 
32 45 
32 06 
31 23 
3038 
29 52 



S 



03 
10 
37 16 
26 21 
25 22 
34 31 

23 19 
33 14 
31 07 

18 48 
17 36 

16 32 
15 06 

13 49 

13 30 
II 10 

9 49 

8 37 
7 05 
5 40 
4 16 

2 51 
1 25 
o 00 



670 



680 



00 

3 a6 

4 51 
7 14 
9 33 

II 48 

13 59 

16 04 

18 oa 

19 55 
ai 40 

23 20 , 

24 52 
36 17 

2736 
38 48 
2954 
3053 

31 48 

32 35 

33 18 

33 56 

34 29 

34 56 

35 19 
3538 

35 54 
^05 

36 13 
36 16 

36 17 
36 13 
3608 

3558 
35 46 
35 30 

35 " 
34 51 
34 28 
34 oa 
33 33 
33 01 

32 28 
31 51 
31 12 
30 32 
29 48 
29 03 

38 14 
27 23 
a6 31 

25 37 
24 40 
23 41 

23 39 

21 36 
20 32 

19 25 
18 16 

17 06 

15 54 

14 40 

13 25 

13 09 

10 51 

9 32 

8 13 

^51 

5 30 
4 08 
3 46 

1 23 

o 00 



o 

3 

t 

9 
II 



00 
18 
36 
52 
04 
13 



6OO 



13 18 

15 17 

17 II 

1859 
90 43 

33 17 

23 47 

25 10 
36 37 
27 38 
2843 

29 41 

30 35 

31 22 

32 05 

32 43 

33 10 

33 44 

3407 

34 28 
34 43 

34 55 
3504 
3508 

35 09 
35 07 
35 02 
34 53 
34 42 
34 27 

34 10 
33 50 
3328 

33 03 
32 35 
32 04 

31 32 
30 57 
30 19 

ao 40 
3858 
38 13 

27 25 

26 37 
25 46 

24 53 
23 57 
23 00 

22 01 

20 59 
19 57 

18 51 
17 45 

16 35 

15 26 

14 14 
13 01 
II 47 
10 32 

9 15 

758 
6 39 
5 20 
4 01 
2 41 

I 30 

o 00 



O f 

o 00 

3 IT 

4 21 
631 

837 

10 40 

12 38 

14 32 
16 33 
1806 

1944 
31 17 

22 44 

24 05 

25 20 

36 29 

32 
30 



% 



29 23 

30 II 

30 53 

31 31 

32 04 

32 32 

32 56 

33 17 
33 33 
33 45 
33 54 

33 59 

34 01 
34 00 
33 
33 
33 38 
33 24 

3308 

32 49 
32 28 

32 04 

31 37 
31 07 

30 36 
30 02 

2Q 26 

28 47 
28 07 

27 24 

26 38 

25 50 
25 01 
24 09 

23 15 

22 19 

21 21 
20 22 
19 20 

18 17 

17 13 
16 06 

14 58 

13 49 
12 38 

II 26 

10 12 

859 



7 43 
6 27 

5 II 
3 54 
2 36 
I 18 
o 00 



Hour Angle. 



It. 
O 



S 



3 



6 



9 



10 



11 



IS 



00 
10 
SO 
SO 
40 
60 

00 
10 
SO 
SO 
40 
60 

00 
10 
SO 
SO 
40 
60 

00 
10 
SO 
SO 
40 
60 

00 
10 
SO 
SO 
40 
60 

00 
10 
SO 
SO 
40 
60 

00 
10 
SO 
SO 
40 
60 

00 
10 
SO 
30 
40 
60 

00 
10 
SO 
30 
40 
60 

00 
10 
SO 
SO 
40 
60 

00 
10 
SO 
SO 
40 
60 

00 
10 
SO 
SO 
40 
60 
00 



In North Imtltvde, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from North to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from North to West. 

In South latitade, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from South to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from South to West. 

When the latttide and deellnatlon are of different name, the tables are to be entered with the supplement of the hour angle and the 
supplement of the tabulated azimuth is to be taken for the required true bearing. 
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AZIMUTH OR TRUE BEARING. 



liATITCDE 230. 



DECUNATION— SAME NAME AS—LATITUDE. 



liATlTlTDB 230. 



Hoar Ansle. 



O 



3 



9 



lO 



11 



12 



in* 

OO 
lO 
20 
30 
40 
50 

OO 
lO 
20 
30 
40 
50 

OO 
lO 
20 
SO 
40 
50 

OO 
lO 
20 
30 
40 
50 

OO 
lO 
30 
30 
40 
60 

OO 
10 
30 
30 
40 
50 

OO 
lO 
20 
30 
40 
60 

OO 
10 
20 
30 
40 
50 

OO 
lO 
20 
30 
40 
50 

OO 
lO 
20 
30 
40 
50 

OO 
lO 
20 
30 
40 
60 

OO 
lO 
20 
SO 
40 
50 
OO 



60O 



o / 

O OO 
2 05 

ii 

8 10 
10 07 

12 01 

13 50 

15 35 

17 14 

18 50 

20 19 

21 43 

23 01 

24 14 

25 21 
2b 24 
37 21 

28 13 

29 00 

29 42 

30 19 

30 53 

31 22 

31 46 

32 06 
32 23 
32 35 
32 45 
32 52 

32 54 
32 53 
32 50 
3243 
32 33 
32 22 

32 06 
31 47 
31 28 
31 04 

30 39 
30 II 

29 40 
20 08 



28 33 

27 55 
27 16 

26 34 

25 49 
2503 
24 »5 
23 25 
22 32 
21 38 

20 43 
1945 
i«45 
17 44 
16 41 

15 37 

14 30 
13 23 
12 14 
II 05 

2 54 

841 



28 
16 
01 
46 

31 
15 
00 



6I0 



o 

I 

3 
5 
7 
9 



00 

56 
52 
45 



11 25 

13 09 

14 49 

16 25 

17 56 

19 22 

20 43 

21 59 

23 10 

24 16 

25 17 

26 13 

27 04 

27 50 

28 32 

29 09 

29 42 

30 II 

30 36 

30 57 

31 13 
31 27 
31 37 
3144 

31 47 
31 47 
31 44 
31 39 
31 20 
31 18 

31 04 
30 47 
30 28 

3005 
2940 

29 14 

28 44 
28 13 

27 39 
27 02 

26 24 
25 44 

25 02 
24 16 
23 30 

22 41 
21 50 
20 58 

20 04 
19 07 

18 09 
17 II 
16 09 

15 06 

14 03 

12 57 
" 51 
10 43 

35 
25 



i 
I 

4 

3 

2 
I 

o 



H 

03 

51 

38 
26 

13 
00 



62° 


63° 


640 


1 
65° , 


66° 


670 


680 


/ 


f 


' 


/ 


/ 


/ 


/ 


00 


00 


00 


00 


00 


00 


00 


I 52 
3 44 


I 46 
3 33 


I 40 
3 20 


I 35 
3 09 


2 58 


1 25 

2 49 


I'S 


5 33 


5 16 

6 58 


459 
6 35 


4 43 
15 


426 


4 II 


3 57 


7 21 


5 54 


5 34 


5 14 

6 31 


9 07 


8 38 


8 II 


7 45 


7 19 


655 


10 50 
12 28 


10 16 
" 51 


9 43 
II 14 


9 12 

10 38 


8 42 
10 (43 


813 
9 30 


V^ 


14 05 


13 21 


12 41 


12 02 


II 22 


10 45 


10 09 


15 36 


H 49 
16 14 


14 05 


13 21 


12 39 


II 57 


II 17 


'Z^^ 


15 25 


1438 


13 51 


1307 


12 23 


18 26 


17 33 


16 41 


15 51 


15 01 


14 13 


13 27 


1945 
20 58 


iS 48 


17 54 


^2 ^ 


16 07 


15 17 

16 17 


14 28 


19 59 


19 02 


18 06 


17 II 


15 25 


22 07 


21 06 


20 06 


19 08 


18 10 


17 14 


16 19 


23 II 


22 08 


21 07 


20 07 


19 06 


iS 08 


.17 12 


24 II 


23 05 


22 03 


21 01 


19 59 


1859 


18 00 


25 04 


2358 


22 54 


21 51 


20 47 


19 46 


1845 


25 55 


24 48 


23 42 


22 37 


21 32 


20 29 


19 27 


26 41 


25 32 


24 26 


23 19 


22 14 


31 10 


20 06 


27 22 


26 13 


25 06 


23 59 


22 52 


21 46 


20 42 


27 59 


26 49 


25 42 

26 14 


24 34 


23 26 


22 20 


21 15 


38 31 


27 22 


25 06 


23 57 


22 51 


21 44 


29 00 


27 50 


26 41 


25 34 


24 25 


23 18 


22 12 


29 25 
29 40 


28 15 


27 07 


2558 


24 49 


23 41 


22 35 


2837 


27 28 


26 19 


25 10 


24 03 


22 56 


30 03 


2854 


27 46 


26 37 


25 28 


24 20 


23 14 


30 17 


29 08 


28 00 


26 52 


25 43 


24 35 


23 28 


30 28 


29 19 


28 II 


27 03 


25 55 


24 47 


23 39 


30 35 


29 27 


28 19 


27 II 


26 03 


24 56 


2349 


3038 


29 31 


28 25 


27 18 


26 09 


25 03 


23 55 


3039 
3038 


29 33 


28 27 


27 20 


26 12 


25 06 


24 00 


29 32 


28 26 


27 19 


26 13 


25 07 


24 01 


30 33 


29 27 


28 22 


27 16 


26 II 


25 06 


24 00 


30 24 


29 20 


28 16 


27 12 


26 06 


25 01 


23 56 


SO U 


29 10 


28 07 


27 03 


2558 


24 54 


23 50 


30 00 


28 58 


27 55 


26 52 


2548 


24 45 


23 42 


2945 
29 26 


28 43 


27 41 


26 39 


25 37 


24 34 


23 32 


28 25 


27 24 


26 24 


25 22 


24 20 


23 18 


29 05 


28 05 


27 05 


26 05 


25 OS 
24 46 


24 oi 
23 40 


23 04 


28 42 


27 42 


26 44 


25 45 


22 46 


28 16 


27 IS 


26 20 


25 23 


24 25 


23 26 


-22 27 


2747 


!f 51 


25 54 


24 58 


24 01 


23 04 


22 06 


27 17 


26 21 


25 27 


24 31 


23 35 


22 38 


21 42 


26 45 


25 50 


24 56 


24 02 


23 07 


22 12 


21 17 


26 09 


25 17 


24 24 


23 31 


22 37 


21 43 


20 51 


25 33 


24 41 


23 49 


22 58 


22 06 


21 14 


20 21 


2453 


2403 


23 13 


22 23 


21 32 


20 42 


19 50 


24 12 


23 23 


22 35 


21 45 


2057 


20 08 


10 18 


23 29 


22 41 


2T 55 


21 07 


20 20 


19 32 


'!^ 


22 43 


21 58 


21 13 


20 27 


19 41 


18 54 


18 08 


21 57 


21 13 


20 29 


19 44 


IQ 00 


18 14 


17 30 


21 08 


20 25 


19 43 


19 00 
18 14 


18 17 


17 34 


16 51 


20 17 


1936 


18 55 


17 33 


16 52 


16 II 


IQ 24 


1845 


18 06 


16 38 


16 47 


16 07 


15 29 


18 30 


7 52 


17 15 


16 00 


15 23 
14 30 


14 45 


;ip 


16 58 


16 23 


15 47 


15 12 


14 01 


16 03 


15 30 


14 55 


14 2t 


1348 


13 14 


15 38 


15 06 


14 34 


14 <^ 
13 08 


13 31 


12 59 
12 08 


12 27 
II 30 


H 37 


14 07 


13 37 


12 38 


13 35 


13 07 


12 40 


12 12 


II 45 


II 17 


10 50 


12 32 


12 06 


II 41 


10 18 


10 50 


10 24 


9 59 


II 27 


II 04 


10 40 


t^ 


S 33 


07 


10 22 


10 01 


40 

838 


9 18 


836 


8 15 


1^ 


856 


7 59 


741 


7 22 


7 51 


7 35 


7 02 


645 


6 29 


6 59 


646 


631 


6 17 


6 03 


5 49 


5 34 


5 51 


5 39 


5 27 


5 15 


503 


4 51 


4 39 


4 42 


4 31 


4 22 


4 12 


4 03 


3 54 


3 44 


331 


3 25 


3 17 


• 3 10 


3 02 


2 56 


2 48 


2 21 


?S 


2 12 


2 07 


2 02 


I 57 


I 52 


I II 


I 06 


I 04 


I 01 


058 


56 


00 


00 


00 


00 


00 


00 


00 



600 



o 

o 

I 

2 

3 
4 
6 



00 
14 
29 
43 
55 
07 



7 18 

8 26 

9 33 

10 39 

11 41 

12 41 

1338 

14 34 

15 25 

16 15 

17 01 

17 45 

18 26 
1903 

19 38 

20 10 

20 38 

21 04 

21 28 

21 47 

22 05 
22 20 
22 32 
22 41 

22 48 
22 53 
22 54 
22 54 
22 51 
22 46 

22 38 
22 28 
22 16 
22 03 
21 46 
21 27 



21 08 

20 45 
20 21 

9 56 
9 28 

859 



TOO 



8 28 

55 
21 

45 
07 
28 



48 
07 
24 
40 

55 
08 



I 



10 21 
33 
43 
7 54 
7 03 
6 II 



5 

4 
3 

2 
I 
o 
o 



20 

27 
34 
41 
48 

54 
00 



00 
10 
20 

29 

37 
45 



651 

7 56 
9 00 

10 00 

11 00 

11 57 

12 51 

13 44 

14 33 

15 20 

16 05 

16 40 

17 26 

18 01 

18 35 

19 05 
19 34 

19 59 

20 21 
20 41 

20 58 

21 13 
21 25 
21 34 

21 40 
21 46 
21 49 
21 48 
21 46 
21 41 

21 34 

21 25 
21 14 
21 01 
20 46 
20 29 



20 10 

9 49 
9 26 
01 

36 
8 08 



t 



38 
07 
34 
59 
24 
47 



4 08 
3 29 
2 49 
2 06 
I 23 
o 36 



54 
07 
21 

33 
44 
55 



05 
15 
25 
33 
43 
52 
00 



Hoar Anc^le* 



O 



2 



3 



6 



8 



8 



10 



11 



12 



00 
10 
20 

SO 

40 
50 

00 
10 
20 

80 
40 
60 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
80 
40 
60 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
60 
00 



In North lAtltode, #hen the star is rising or East of the meridian, the tabulated azimuths are reckoned from North to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from North to West. 

In 8oath latitade, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from South to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from South to West. 

When the latitude and declination are of different name, the tables are to be entered with the supplement of the hour angle and the 
supplement of the tabulated azimuth is to be taken for the required true bearing. 
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AZIMUTH OR TRUE BEARING. 



IjATITIJDB 24('. 



DBCUNATION— SAMB NAME AS—IJITITUDB. 



IjATITUDB 240. 



JHonr Ancle. 



It. 

O 



2 



6 



9 



lO 



11 



12 



OO 
10 
20 
80 
40 
60 

OO 
lO 
20 
SO 
40 
60 

OO 
lO 
20 
SO 
40 
60 

OO 
lO 
SO 
30 
40 
60 

OO 
10 
20 
SO 
40 
50 

OO 
lO 

%o 

SO 
40 
50 

OO 
lO 
20 
SO 
40 
50 

OO 
lO 

»o 

SO 
40 
50 

OO 
lO 
30 
SO 
40 
60 

OO 
lO 
30 
SO 
40 
60 

OO 
lO 
20 
SO 
40 
50 

OO 
lO 
20 
SO 
40 
50 
OO 



24° 



89 39 

8859 
88 28 

8758 
87 27 

8656 
86 25 
8554 
85 22 

84 51 
84 19 

8347 
83 14 
82 43 
82 08 
81 35 
81 01 

80 26 

79 5] 

70 16 

7839 
78 03 
77 25 

76 47 
76 08 
7538 
7448 
74 06 
73 24 

72 40 

71 55 
71 09 
70 22 
69 33 
68 44 

67 52 
6659 
66 04 

6308 

62 04 
60 59 
59 51 
58 40 

57 27 
56 10 

54 50 
53 27 
52 00 

50 2q 
4854 

47 15 

45 31 
43 43 
41 50 
39 51 
37 47 
3538 

33 23 
31 02 
28 36 
26 04 
23 26 
20 44 

17 56 

15 04 

12 08 

9 09 

6 08 

3 04 
o 00 



26° 



o / 
o 00 

^^ 

80 

81 40 

82 34 

8243 
82 47 
82 42 
82 31 
82 16 
81 57 

81 37 
81 13 
80 48 
80 22 

79 54 
79 25 

7855 
78 25 
77 52 
77 20 
76 46 
76 II 

75 35 
74 58 
74 20 
73 42 
73 02 
72 20 

71 38 

7055 
70 10 

6q 2 



^ 



67 47 

6656 

66 03 

65 09 

64 13 

63 14 
62 15 

61 12 
60 06 

5859 

57 49 
56 35 
55 19 

54 00 
52 37 
51 " 

40 41 

4805 
46 27 

44 44 
42 57 

41 04 

39 07 
37 OS 
3456 

32 43 
30 25 
28 01 

25 31 
22 56 

20 17 

17 33 
14 44 



II 

8 

5 

3 
o 



52 

57 

59 
00 

00 



260 



o 00 
^8 02 

^5 09 
72 03 

75 28 

77 23 

78 30 

79 09 

79 30 
7940 

79 41 
79 36 

79 25 
79 12 



^ 



55 
7835 
78 13 
77 50 

77 24 
7658 
76 29 
76 00 
7528 
74 56 

74 22 
73 48 
73 12 
72 35 
71 56 
71 17 

7036 

69 54 
6009 

6ft 25 
6738 
66 49 

65 
65 
64 13 
63 18 
62 20 
61 21 

60 18 

59 13 
58 07 
56 57 
55 44 
54 29 

53 09 
51 47 
50 22 
4851 
47 18 
45 40 

43 58 
42 11 
40 20 
^ 24 
36 22 
34 16 

3205 

2948 
27 26 

24 59 
22 37 

19 51 

17 09 
14 25 
II 36 
845 
5 51 
2 55 
o 00 



270 



280 



o 00 

36 26 

55 19 

64 31 
6931 

72 28 

74 20 

75 32 

76 19 

76 48 

77 06 
77 13 

77 14 
77 »o 
77 01 
7648 
76 32 
76 14 

75 53 
75 30 
75 05 
74 39 
74 II 

73 40 

73 09 
72 37 
72 04 
71 28 

70 51 
70 13 

6933 
6852 

68 09 
67 25 
66 39 

65 52 

65 02 
64 12 

63 19 
62 24 
61 26 
60 27 

59 25 
58 21 

57 14 

56 05 
54 53 
53 37 

52 19 

50 57 
49 32 
48 03 
46 30 
44 53 

43 12 
41 26 

39 36 

37 41 
35 42 
33 37 

31 27 
29 12 
26 53 
24 28 
21 58 
19 25 

16 47 

14 05 
II 30 

832 



5 
2 
o 



43 
52 
00 



o 00 

2847 

47 15 

57 43 

63 52 
67 44 

70 16 

71 59 

73 10 
7358 

74 31 

74 51 

75 
75 

75 07 
75 01 
74 51 
74 37 

74 21 
74 02 
73 40 
73 18 
7252 

72 25 

71 56 
71 26 

70 54 
70 20 
69 46 
69 08 

6830 

67 50 
67 09 
66 26 
65 40 

64 54 

64 06 

63 15 
62 23 
61 29 
60 32 
59 34 

58 33 
57 29 
56 23 
55 14 
54 02 
5248 

51 29 
5009 

48 44 
47 15 
45 43 
44 07 

43 26 
40 41 
3852 
36 59 
35 00 
32 57 

3049 
38 36 
26 19 

23 57 
21 30 

1859 

16 24 

13 46 

II 05 

8 21 

5 
2 
o 00 



20© 



o 00 

23 33 

40 44 

51 41 
5839 
63 13 

66 19 
68 30 

70 03 

71 09 

71 57 

72 30 

72 52 

73 05 
73 12 
73 
73 
73 00 



i^ 



58 
10 



36 17 
34 20 
32 19 

30 13 
28 02 

25 47 
23 28 
21 04 
18 35 

16 04 
13 29 
10 50 

8 10 
528 

2 44 
o 00 



30° 



7248 

72 34 
72 16 

71 56 

71 34 
71 09 

70 43 
70 14 

69 45 
69 13 
68 39 
68 04 

67 27 
66 48 
66 08 
6526 
64 42 
6356 

63 09 
62 19 
61 28 
60 34 

5938 
58 40 

57 39 
56 36 
55 31 
54 23 
53 II 
51 57 

5040 i 
49 19 I 
47 56 
46 27 

44 56 
43 21 

41 43 



o 00 
1948 

46 26 

53 51 
^ 57 

62 32 

65 07 

67 00 

68 33 

69 25 

70 09 

70 41 

71 03 
71 18 
71 25 
71 36 
71 24 



71 

71 



16 
05 



70 51 
70 34 
70 15 
69 53 

69 29 
69 03 

68 35 
6805 

6659 

66 23 
65 46 

65 07 
64 26 

63 
62 

62 II 
61 23 
60 32 

59 39 
5844 
57 46 

5646 
55 44 
54 39 
53 31 
52 21 
51 08 

S50 
. 30 
47 07 
45 40 
44 10 
42 35 

4056 

39 14 
37 28 
35 36 
33 41 
31 41 

29 37 
27 29 

25 15 
22 58 

20 36 

18 II 

15 42 

13 II 
10 36 



7 
5 

2 
o 



81< 



59 
20 

41 
00 



o 00 
17 00 



31 
41 



14 
52 



49 30 
54 57 

5855 
61 50 

64 00 

65 40 

6654 
67 50 

6832 
69 02 
69 23 
69 37 



69 



SS 



69 43 
69 37 
69 26 
69 12 
6856 
6837 

68 15 

67 51 
67 25 
6656 
66 26 

65 54 

65 19 
64 44 
64 06 
63 26 
62 44 
62 00 

61 14 
60 36 
5936 
58 44 
57 50 
56 53 

55 54 

54 52 
53 47 
52 40 
51 30 
50 17 

49 01 
47 42 
46 20 

44 53 
43 24 
41 50 

40 12 

36 46 
34 56 
33 02 
31 04 

39 02 
26 55 

24 44 
22 39 
20 10 
1748 

15 22 
12 53 
10 22 

7 49 
5 13 
2 37 
o 00 



82° 



o 00 
14 50 
27 44 
37 54 
45 34 
51 15 




66 



66 23 

67 01 
67 30 

67 49 

68 02 

68 09 

68 10 
68 07 
68 00 

67 55 
6736 
67 19 

67 00 
39 

6548 
65 20 
64 49 

64 X6 

63 41 
63 04 
62 25 
61 44 
61 02 

60 17 
59 29 
58 41 
57 49 
5655 
55 59 

55 01 

53 59 
52 55 

51 49 
5040 
49 27 

48 12 
46 54 
45 32 
44 «6 
42 37 
41 04 

39 28 
3748 
36 
34 
32 23 
30 27 



?? 



28 26 
36 22 

24 14 
22 01 

19 44 

17 25 

15 02 
12 36 
10 08 

5 06 

2 33 
o 00 



330 I 340 36< 



o / 

o 00 

13 07 
24 52 
34 29 
43 02 

47 49 

52 15 
55 40 
58 30 
60 24 

62 01 

63 16 

64 16 

65 01 ; 

65 36 I 

66 02 I 
66 20 ; 
6631 ! 



663 
6631 

6635 
66 27 

66 16 

6603 



6546 
6526 

65 <H 
64 39 
64 12 

63 43 

63 12 
62 38 
62 03 
61 25 

6045 
60 03 

59 19 
58 33 
57 44 
56 54 
56 01 
55 05 

5408 

53 07 
52 04 
5058 
49 50 
4838 

47 23 
45 06 

44 44 
43 20 
41 52 
40 21 

3845 
37 07 
35 23 
33 37 
31 45 
2950 

27 53 

25 5P 
2343 
21 33 
19 19 
1703 

14 43 
12 19 

4 59 
2 30 
o 00 



o / 
o 00 
II 44 
22 27 
31 3P 
3851 
44 39 

49 >2 
5248 
5538 
57 51 
59 38 
61 02 



I 



62 10 I 

63 03 

63 45 

64 15 

64 38 

64 55 

65 04 
65 09 
65 09 
65 05 
64 57 
64 45 

64 30 
64 13 

63 53 
63 30 

63 05 
6338 

62 07 

61 35 
61 01 
60 

59 
59 04 



4I 



58 22 
57 36 
56 
55 _ 
55 06 
54 12 

53 15 
52 14 
51 13 
5007 
4859 
47 4« 

46 34 
45 17 
4358 
42 34 
41 06 

39 36 

38 03 
36 24 
34 42 
3258 
31 08 
29 15 



27 
•J5 

31 



18 

1855 
16 40 

14 23 

12 03 

7 18 

4 53 
3 27 
o 00 



o 00 
10 32 
20 24 
2854 
35 59 
41 45 

46 31 
50 04 

53 02 
55 25 

57 19 
5852 

60 07 

61 06 

61 53 
63 30 
63 58 
63 x8 

63 32 
63 40 
63 44 
63 42 
63 37 
63 28 

63 16 
63 00 

62 42 
62 21 
61 58 
61 31 

61 03 
60 32 

59 59 



2 



5806 

57 24 
5639 
5552 
55 <H 
54 12 
53 »8 

52 22 

51 23 
50 21 

49 17 
4809 

47 00 

45 47 
44 31 
43 " 
41 48 
40 23 
3853 

37 19 
35 43 
34 03 
32 30 
30 32 
28 41 

2646 
24 46 
22 45 

30 39 
18 30 
16 19 

14 <H 

II 47 



Hour Ancle* 



28 

08 

46 

24 
00 



It. 

o 



2 



3 



6 



8 



10 



11 



12 



00 
10 
20 
30 
40 
60 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
60 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
30 
40 
60 

00 
10 
20 
80 
40 
60 

00 
10 
20 
30 
40 
60 

00 
10 
20 
80 
40 
60 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 
00 



In North Utitade, when the star is rising or Hast of the meridian, the tabulated azimuths are reckoned from North to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from North to West. 

In 8oath latltade, when the star is rising or Bast of the meridian, the tabulated azimuths are reckoned from South to Bast; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from South to West. 

When the latltade and de^Unstloa are of different name, the tables are to be entered with the supplement of the hour angle and the 
supplement of the tabulated azimuth is to be taken for the required true bearing. 
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AZIMUTH OR TRUE BEARING. 



IiATITUDK !»4°. 




DECUNATION- 


-SAME NAME AS— I^ATITUDE. 




liATITUDB 24°. 


Hour Ancle. 


3«o 


37° 


38° 


390 


400 


41° 


42° 


43° 


44° 


45° 


46° 


47° 


Monr Ancle. 


It. 


in« 


o , 


/ 


t 


f 


t 


/ 


/ 


/ 


/ 


f 


/ 


/ 


li« m* 


O 


OO 


O OO 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 




10 


S 37 


8 48 


8 05 
15 46 


7 27 


654 


625 


559 


5 35 


5 14 


455 


4 37 


4 22 


10 




30 


1838 


17 06 


14 36 


13 34 
19 46 


12 37 


II 47 


II 02 


10 21 


9 44 


9 09 


838 


20 




30 


26 37 


24 36 


22 48 


21 12 


18 28 


17 18 


16 13 


15 14 


14 21 


13 31 


12 46 


SO 




40 


33 25 


31 06 


29 01 


27 07 


25 23 


2349 


22 22 


21 03 


1949 


18 42 


17 39 


16 42 


40 




60 


39 04 


36 37 


34 22 


32 17 


30 22 


2836 


26 58 


25 27 


24 02 


22 44 


21 31 


20 23 


50 


1 


OO 


43 42 


41 12 


3854 


36 44 


34 42 


32 50 


31 04 


29 25 


27 53 


26 26 


25 05 


n 


1 00 




lO 


4728 


45 01 


42 42 


40 32 


38 28 


36 30 


34 41 


32 57 


31 19 


2947 


28 20 


10 




20 


50 32 


48 09 


45 53 


V^ 


41 40 


39 42 


37 50 


36 04 


34 22 


32 46 


31 15 


29 47 


20 




SO 


53 02 


5045 


48 33 


44 23 


42 27 

44 48 


40 35 
42 58 


3848 


37 04 


35 27 


33 52 
30 12 


32 22 


SO 




40 


55 04 


52 53 


50 46 


48 43 


46 43 


41 II 


39 27 


3748 


3440 
3643 


40 




50 


56 44 


54 39 


52 37 


50 37 


4841 


46 49 


45 00 


43 14 


41 31 


39 53 


38 17 


50 


2 


OO 


5805 


56 05 


5408 


52 14 


50 21 


48 32 


46 46 


45 01 


43 20 


41 42 


40 06 


3834 


2 00 




lO 


59 10 


57 16 


55 24 


53 34 


51 45 


49 59 


48 15 


46 33 


44 54 
40 15 


43 17 


41 42 


40 10 


10 




20 


60 03 


58 14 


56 27 


54 40 


52 55 


51 13 


49 32 


47 53 


44 39 


43 07 


41 35 


20 




30 


60 45 


59 00 


57 18 


55 35 


53 54 


52 15 

53 06 


50 37 


49 00 


47 24 


45 51 


44 20 


4249 


30 




40 


61 17 


5Q 37 


5758 


56 20 


54 43 


51 31 


49 57 


48 24 


46 53 


45 23 


43 54 


40 




50 


61 41 


60 06 


5831 


5656 


55 22 


53 49 


52 17 


50 45 


49 15 


47 46 


46 17 


44 49 


50 


3 


OO 


61 59 


60 27 


58 55 


57 24 


g?i 


54 23 


52 53 


51 24 


49 56 


48 29 


47 03 


4536 


3 00 




lO 


62 II 


60 42 


59 14 


57 46 


54 50 


53 24 


51 57 


50 31 


49 06 


47 41 

48 13 
48 38 


46 17 


10 




20 


62 17 


60 52 


59 27 


58 02 


5636 


55 " 


53 47 


52 22 


50 59 


49 36 


46 51 


20 




30 


62 19 


60 57 


59 34 


58 II 


56 49 


55 26 


54 <M 


52 42 


5! 20 


50 00 


47 17 


SO 




40 


62 17 


6056 


59 37 


58 17 


5656 


55 36 


54 16 


52 56 


51 37 


50 18 


4859 


47 39 


40 




50 


62 10 


60 53 


59 35 


58 17 


56 59 


55 41 


54 24 


53 06 


51 48 


5031 


49 13 


47 56 


50 


4 


OO 


62 00 


60 45 


59 30 


58 14 


5658 


55 42 


54 26 


53 II 


51 55 
51 56 


50 39 


49 23 
49 28 


48 08 


4 00 




lO 


61 47 


6034 


59 20 


5807 


5653 


55 38 


54 25 


53 10 


5043 


48 14 


10 




20 


61 30 


60 19 


59 08 


57 56 


56 44 


55 32 


54 20 


53 07 


51 55 


50 43 


49 30 


48 17 


20 




30 


61 12 


60 01 


58 52 


57 42 


56 32 


55 21 


54 10 


53 00 


51 49 


50 38 


49 27 


48 16 


SO 




40 


6049 


59 41 


58 33 


57 25 


56 16 


55 07 


53 58 


52 49 


51 40 


50 30 


49 21 


48 II 


40 




50 


60 25 


59 18 


58 12 


57 05 


5558 


54 50 


53 43 


52 35 


51 27 


50 19 


49 II 


48 03 


50 


5 


OO 


5958 


5853 


57 48 


56 42 


55 37 


54 30 


53 24 


52 is 


51 II 


50 05 


4858 


47 51 


5 00 




10 


5928 

58 57 


58 24 


57 21 


56 16 


55 13 


5408 


53 03 


51 58 


50 52 


49 47 


48 41 


47 36 


10 




20 


57 54 


56 52 


55 4? 


54 45 


53 42 


52 38 


51 35 
51 08 


50 31 


49 26 


48 22 


47 18 


20 




SO 


58 22 


57 21 


56 20 


55 18 


54 16 


53 14 


52 II 


50 06 


%t 


48 00 


4650 


SO 




40 


5746 


5645 


55 45 


54 44 


53 44 


52 42 


51 41 


50 40 


49 38 


47 34 
47 06 


46 32 


40 




50 


57 07 


56 07 


5508 


54 09 


53 09 


52 09 


51 08 


50 08 


4908 


48 08 


46 05 


50 


6 


OO 


5625 


55 27 


54 30 


53 31 


52 32 


51 33 


50 34 


49 34 


48 35 


47 36 


46 35 


45 35. 


6 00 




10 


55 42 


54 45 


5348 


52 50 


51 52 


50 54 


49 56 


4857 


47 59 


47 01 


46 02 


45 02 


10 




20 


54 56 


54 00 


53 04 


52 07 


51 10 


50 13 


49 1° 


48 18 


47 21 


46 24 


45 26 


44 28 


20 




SO 


54 07 


53 13 


52 18 


51 21 


50 26 


49 29 


48 33 


47 36 


46 40 


45 44 


44 46 


4350 


SO 




40 


53 17 


52 22 


51 28 


50 33 


49 38 


4843 


47 47 


46 52 


45 57 


45 01 


44 05 


43 09 


40 




50 


1 52 24 


51 30 


50 36 


49 43 


48 49 


47 54 


46 59 


46 05 


45 10 


44 16 


43 21 


42 26 


50 


7 


OO 


51 29 


50 36 


49 42 
48 46 


48 49 


47 56 


47 02 


46 09 


45 16 


44 22 


43 29 


42 35 


41 40 


7 00 




lO 


50 30 


4938 
4838 


47 54 


47 01 


46 09 


45 16 


44 24 


43 31 


42 39 


41 46 


40 52 


10 




20 


49 29 


47 47 


4655 


46 04 


45 12 


44 21 


43 29 


42 37 


41 45 


40 53 


40 01 


20 




SO 


48 25 


47 35 


46 44 


45 54 


45 03 


44 12 


43 22 


42 31 


41 41 


40 50 


39 59 


3908 


SO 




40 


47 19 


46 29 


45 40 


44 50 


44 00 


43 " 


42 20 


41 31 


40 41 


39 52 


39 02 
3802 


38 12 


40 




50 


46 II 


45 21 


44 32 


43 44 


42 55 


42 06 


.41 17 


40 28 


39 39 


38 51 


37 14 


50 


8 


OO 


4458 


44 10 


43 21 


42 33 


41 45 


4057 


40 10 


39 22 

38 14 


38 34 


3748 


36 59 


36 12 


8 00 




10 


43 43 


42 56 


42 08 


41 21 


4034 


39 47 


39 00 


37 28 


36 42 


35 55 


35 09 


10 




20 


42 24 


41 37 


40 52 


40 06 


39 20 
38 02 


38 34 


3748 


37 03 


36 18 


35 33 


34 47 


34 02 


20 




30 


41 03 


40 17 


39 32 
3809 


3847 


37 i8 


36 33 


3548 


35 05 


34 21 


33 37 


32 53 


SO 




40 


39 38 
38 10 


38 53 


37 25 


36 41 


35 59 


35 15 


34 32 


33 49 


33 07 


32 23 
31 08 


31 41 


40 




50 


37 25 


36 43 


36 oi 


35 18 


34 35 


33 53 


33 12 


32 31 


31 50 


30 27 


50 


9 


OO 


36 37 


35 55 


35 14 


34 32 


33 51 


33 10 


32 30 


31 49 


31 09 


30 29 


2949 


29 09 


9 00 




lO 


35 02 


34 21 


33 41 


33 01 


32 22 


31 42 


31 02 


30 24 


2945 


29 07 


28 27 


27 50 


10 




20 


33 23 


32 44 


32 05 


31 27 


30 49 


30 10 


29 33 
28 00 


28 55 


28 18 


2742 


27 04 


26 27 


20 




30 


31 40 


31 03 


30 26 


29 49 
28 07 


29 13 


2836 


27 23 


26 48 


26 13 


2538 


25 03 


SO 




40 


29 54 


29 19 


28 43 
26 58 


27 33 


2658 


26 23 


25 50 


25 15 


24 43 


24 09 
22 38 


23 3«> 


40 




50 


28 05 


27 30 


26 24 


25 51 


25 18 


24 45 


24 13 


23 40 


23 10 


22 06 


50 


lO 


OO 


26 12 


25 40 


25 08 


24 36 


24 05 


23 34 


23 04 


22 33 


22 03 


21 33 


21 04 


20 35 


10 00 




lO 


24 15 


23 46 


23 15 


22 45 


22 16 


21 48 


21 19 


20 51 


20 23 


19 55 
18 15 


19 27 


19 00 


10 




20 


22 16 


21 48 


21 20 


20 52 


20 25 


19 58 


19 32 


19 06 


18 41 


17 50 


17 25 
15 40 


20 




SO 


20 12 


19 47 


19 22 


18 56 


18 32 


18 07 


17 43 


17 19 


16 55 


16 32 


16 09 


SO 




40 


18 06 


17 43 


17 20 


16 57 


16 34 


16 13 


15 51 


15 29 


15 <» 


1447 


14 26 


14 06 


40 




50 


15 57 


15 37 


15 16 


14 56 


14 36 


14 16 


13 57 


13 38 


13 19 


13 01 


12 42 


12 24 


50 


11 


OO 


13 45 


13 28 


13 10 


12 53 
10 46 


12 35 


12 i8 


12 02 


II 44 


II 28 


II 12 


10 57 


10 40 


11 00 




lO 


II 33 


II 17 


II 01 


10 32 


10 18 


10 04 


9 50 


9 36 


9 23 


9 09 


8 56 


10 




20 


9 16 


9 03 


851 


8 40 


8 28 


8 16 


8 05 


7 54 


7 43 


7 32 


7 21 


7 10 


20 




30 


6 58 


6 49 


6 40 


6 30 


6 22 


613 


6 05 


556 


548 


5 39 


5 32 


3 ^ 


SO 




40 


4 40 


4 33 


4 28 


4 21 


2 08 


4 10 


4 04 


3 58 


3 53 


3 47 


3 41 


40 




50 


2 20 


2 17 


2 14 


2 II 


2 05 


2 02 


I 59 


I 5^ 


I 53 


I 51 


I 49 


50 


12 


OO 


00 

1 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


12 00 



In North latitude, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from North to East; and 
V hen the star is setting or West of the meridian, the tabulated azimuths are reckoned from North to West. 

In South latitude, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from South to Bast; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from South to West. 

When the latitude and declination are of different name, the tables are to be entered with the supplement of the hour angle and the 
supplement of the tabulated azimufi is to be taken for the required true bearing. 
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AZIMUTH OR TRUE BEARING. 



I^ATITUDB S40. 



DKCI^INATION— SAME NAME AS— I^ATITUDK. 



I«ATITIJBE 34°. 



Hour Ancle. 



It. 

O 



8 



6 



lO 



11 



12 



480 



OO 
10 

so 
so 

40 
60 

OO 
lO 
20 
SO 
40 
50 

OO 
10 
20 
SO 
40 
50 

OO 
lO 
20 
SO 
40 
50 

OO 
10 
SO 
SO 
40 
50 

OO 
10 
30 
SO 
40 
50 

OO 
lO 
SO 
80 
40 
ftO 

OO 
10 
SO 
SO 
40 
50 

OO 
lO 
SO 
SO 
40 
60 , 

OO 
lO 

so ' 
so i 

40 
60 

OO 
lO 
SO 
SO 
40 
60 

OO 
lO 
SO 
SO 
40 
50 
OO 



7 
5 
3 
I 
o 



00 

30 
46 
00 



490 I 60° 



o 00 

4 06 

8 09 

la 03 

15 47 
19 19 

22 36 

25 38 

28 24 

30 56 

33 " 

35 14 

37 03 

38 40 

40 05 

41 20 

42 27 

43 23 

44 12 

44 54 

45 30 

45 59 

46 22 

46 39 

46 52 

47 01 
47 05 
47 05 
47 02 
4656 

46 44 
46 30 

46 13 
45 53 
45 30 
45 04 i 

44 35 
44 04 
43 30 
42 53 
42 14 
41 32 

4047 
40 00 

39 10 
38 17 
37 22 

36 25 

35 25 

34 22 
33 17 
32 10 

30 59 

29 46 

28 30 
27 13 
25 51 
24 29 

23 03 
21 36 

30 06 
18 33 

16 59 
15 23 
13 45 

13 06 

10 25 
8 43 



o 

3 

7 

II 



00 

52 
42 
24 



3838 

39 54 
41 01 

41 58 

42 49 

43 32 

44 08 

44 39 

45 03 
45 23 

45 37 
45 47 
45 53 
45 54 
45 52 
45 46 

45 37 
45 23 
45 oS 
44 49 
44 27 
44 02 

43 35 
43 04 
42 31 
41 56 
41 17 

40 36 

39 53 
39 06 
38 18 
37 26 
36 
35 

34 37 
33 36 
32 32 
31 25 
30 17 
29 05 

27 51 
26 34 
25 >5 
23 55 

22 31 
21 05 



37 
07 



i< 
i^ 

16 35 
15 01 
13 25 
II 49 

10 10 
8 30 



6 

5 
3 
I 
o 



49 

07 

25 

43 
00 



14 57 
18 19 

21 29 

24 24 

27 05 
29 33 
31 46 
33 47 

35 36 
37 " 



o 00 

3 40 
7 16 

10 47 
14 09 
17 23 

20 24 

23 13 
25 50 
38 14 

30 24 

32 23 

34 10 

35 47 

37 12 

38 28 

39 36 

40 35 

41 26 

42 10 

42 48 

43 19 

43 45 

44 <* 

44 22 
44 33 
44 40 
44 42 
44 42 
44 37 

44 28 
44 18 
44 02 
43 45 
43 24 
43 00 

42 34 
42 05 
41 32 
40 59 
40 20 

39 41 

3858 
38 13 

37 26 

36 35 
35 43 
34 48 

33 50 
32 50 

31 46 
30 41 
29 33 

38 24 

27 12 
25 56 

24 40 
23 19 

21 57 i 
20 34 I 

19 07 
17 40 
16 II 

14 39 
13 05 

11 31 



55 
17 

39 
00 

21 

40 

00 



5V 



o 

3 
6 



00 
28 
52 



10 12 
26 
30 



\l 



19 23 
22 07 

24 38 

26 58 
29 06 

31 02 

32 48 

34 24 

35 49 

37 05 

38 13 

39 12 

4005 

40 50 

41 28 

42 01 
42 28 

42 50 

4308 

43 20 
43 28 
43 32 
43 32 
43 29 

43 21 
43 II 
42 58 
42 41 
42 22 

41 59 

41 33 
41 05 
40 35 
40 01 

39 24 

3846 
38 04 

37 20 

36 34 
35 45 
34 53 
34 00 

33 03 
32 04 
31 02 
29 59 
28 52 

27 43 



26 32 

25 19 
24 04 
22 46 
21 26 
20 04 

1839 
17 14 
15 46 
14 17 
12 46 
II 13 



40 



^ 



4 53 
3 15 
138 
o 00 



6S« 



o 
o 



I 



00 

16 
31 

9 40 
12 44 ' 

15 40 
18 36 

31 03 
23 29 ' 

25 44 • 
27 50 
29 44 

31 28 

33 02 

34 27 

35 43 , 

36 51 

37 50 I 

3844 ' 

39 30 

40 09 , 

40 43 

41 II 

41 34 ' 

41 53 ' 

42 06 

42 15 
42 21 

42 22 

43 20 

42 14 
42 05 
41 52 
41 36 
41 19 
40 57 



24 
52 

19 
45 
10 

35 
00 



40 32 
40 05 

39 35 
37 49 



jg 03 
j8 27 



10 

27 



36 
35 41 
34 53 
34 03 
33 II 

32 15 

31 17 
30 17 

29 15 
28 10 
27 03 

25 53 
24 41 
23 28 

23 12 

20 53 
19 33 

18 12 

16 47 

15 22 

13 55 
12 26 

10 56 



58' 



41 
41 
41 
41 



41 06 

4058 
40 47 

40 32 
40 15 
39 54 

39 31 
39 05 



^ 



09 

40 

09 

37 

05 

33 
00 



o ,| 

o 00 
3 06 ; 
6 10 
9 10 ' 
12 05 
14 52 ' 

17 32 ; 
20 02 
22 23 ' 

24 35 
2636. 
28 28 ' 

30 10 

31 43 

33 07 < 

34 23 

35 31 
3P 31 

37 24 I 

38 II : 

3851 . 
39 26 

39 55 

40 19 

4038 
40 53 



03 
10 

12 

II 



36 
38 05 
37 30 
36 54 

36 15 
35 33 
34 48 
34 02 
33 13 
32 22 

• 

31 27 
30 31 

20 32 

28 31 
27 28 
26 22 

25 14 

24 04 
22 52 

21 38 
20 21 
19 03 

17 43 
16 21 

14 59 
13 32 
12 06 
10 39 



54" 



o 00 
2 56 

8 41 
II 27 
14 07 

16 40 
19 04 

31 21 
23 28 

25 26 

27 14 

28 55 

30 27 

31 49 

33 05 

34 12 

35 12 

36 06 

36 53 

37 34 

38 09 

38 39 

39 04 

39 24 

39 40 

39 51 
3958 

40 03 
40 02 

39 58 
39 51 
39 41 
39 27 



II 
52 



38 30 
3804 
37 37 
37 06 
36 33 
3558 

35 20 
34 39 
33 55 
33 10 
32 22 
31 32 

30 39 
29 45 
28 47 

27 47 
26 45 

25 42 

24 35 
23 27 
22 16 
21 04 

K 



49 

33 



17 15 

15 55 

14 34 

13 II 

II 47 
10 21 



8 
7 
5 
4 
3 
I 
o 



54 
27 
59 
30 
00 

30 
00 



550 



o 00 
2 46 

5 32 

8 14 

10 53 
13 25 

15 51 
18 10 

20 21 
22 23 

24 iS 
26 03 

37 43 
39 13 

30 34 

31 48 

32 54 

33 55 

34 49 

35 36 
3<> 17 

36 53 

37 24 

37 50 

38 10 i 

38 27 
38 
38 
38 53 
3853 

38 51 
38 45 
38 35 
38 23 
38 08 
37 49 

37 28 
37 05 
36 37 
3608 

35 36 
35 02 



23 56 
22 50 
31 41 
30 31 
19 18 
18 03 



16 48 


15 29 


14 II 


12 50 


II 27 


10 05 


8 40 


7 15 


5 49 


4 22 


?^ 



o 00 



560 



o 

2 

5 
7 



00 

38 
15 

48 



10 19 
12 45 

15 04 
17 17 
19 23 
21 21 

23 13 

24 55 

26 31 

27 59 

39 30 

30 33 

31 39 

32 39 

33 32 

34 20 

35 02 
35 38 
3<> 09 
3t> 3^ 

3^ 57 
37 



37 
37 37 
37 42 
37 45 

37 43 

37 37 
37 30 
37 18 

37 04 
36 46 

36 36 
3<> 



35 
35 09 
34 39 
34 06 



34 25 


33 30 


33 45 


32 51 


33 03 


32 II 


32 19 


31 27 


31 32 


30 43 


30 44 


29 54 


29 52 

28 ^ 


29 04 


3b 12 


38 03 


27 18 


27 04 


36 20 


36 03 


25 22 


25 01 


24 21 



23 17 

22 13 
21 05 

19 57 
18 46 

17 34 

16 20 

15 04 
13 46 
12 28 
II 08 
948 



8 

7 
5 
4 
2 
I 
o 



25 
03 
39 
15 
50 
25 
00 



570 



o / 

o 00 

2 30 

458 

7 24 

9 47 
12 06 



!^ 


19 


27 


18 


27 


20 


23 


23 


10 


23 49 


25 


32 


26 


48 


38 


07 


29 


19 


30 25 


31 


24 



§ 



22 39 
21 36 
20 30 
19 33 
18 15 
17 04 

15 52 

14 39 

13 24 

12 07 

10 49 
9 31 



8 
6 

5 

4 

2 

I 
o 



II 

51 
30 
08 

45 

23 
00 



32 17 

33 05 

33 46 

34 24 

34 55 

35 22 

35 45 
3<> 02 

36 17 
36 27 

3<» 33 
v36 36 

36 35 
36 31 
3f> 23 
36 13 
36 00  

35 44 i 

35 24 
35 02 
34 38 
34 II 
33 41 
33 09 

32 34 

31 57 
31 IS 
30 36 
29 52 
29 06 

38 17 

27 25 

26 

25 3i 
24 40 
23 41 



580 



590 






/ 





00 


3 


32 


443 


7 


02 


9 


18 


" 


29 


13 


36 


15 


38 



17 35 

19 25 

21 08 I 

22 45 

24 16 ! 

«40 I 

26 57 

28 07 

29 12 

30 II 

31 03 

31 51 

32 33 

33 10 

33 42 

34 10 

34 32 

34 51 

35 06 
35 17 
35 24 
35 27 

35 27 
35 24 
35 18 
3508 
34 56 
34 41 

34 23 , 
34 01 I 
33 38 
33 12 I 
32 44 , 

32 13 

31 39 
31 93 
30 25 

29 44 
29 01 
38 16 

27 29 I 

25 48 
24 54 

23 59 
23 oi 

33 00 

20 59 

19 55 

18 51 

17 43 
16 34 

15 24 
14 13 
13 00 
II 46 
10 31 

9 14 



7 57 
6 38 
5 20 
4 01 

41 
20 



2 
1 
o 00 



I 

5 
3 

3 
I 
o 



43 
36 
10 

18 
00 



o 00 

Vi 

6 40 
8 49 

10 55 

12 55 
14 53 

16 44 

18 30 

30 09 
21 43 

23 II 

24 32 

2548 

26 57 

28 00 

28 58 

29 51 

3038 

31 20 ; 

31 56 I 

32 29 

32 57 

33 10 
33 39 

33 54 

34 Ob 
34 13 
34 18 

34 19 
34 17 
34 II 
34 03 I 
33 52 ' 
33 37 I 

33 20 I 
33 00 
32 38 I 

32 12 
31 45 
31 i<> 

3P 43 

30 08 

29 31 
28 52 
38 10 

27 27 

26 40 

25 53 
25 02 
24 10 
23 16 

33 30 

31 22 
20 32 

19 20 
18 16 

17 II 
16 04 

14 57 

13 47 
12 37 

11 25 
10 II 

857 



Hoar Ancle« 



it. 
O 



8 



6 



8 



8 



10 



11 



IS 



00 
10 
SO 
SO 
40 
50 

00 
10 
SO 
SO 
40 
50 

00 
10 
SO 
SO 

40 
50 

00 

10 

so 
so 
40 
50 

00 
10 
so 
so 
40 
50 

00 
10 
so 
so 
40 
50 

00 
10 
so 
so 
40 
50 

00 
10 
so 
so 
40 
50 

00 
10 
so 

80 

40 
50 

00 
10 
so 
so 
40 

60 

00 
10 
so 
so 
40 

60 

00 
10 
so 
so 
40 
50 
00 



In Xorth Utitade, when the star is fising or Hast of the meridian, the tabulated azimuths are reckoned from North to East; and 
when the star is setting or west of the meridian, the tabulated azimuths are reckoned from North to West 

In South latitude, when the star is rising or Bast of the meridian, the tabulated azimuths are reckoned from South to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from South to West. 

When the latitude and deelluatlon are of differeat uaae, the tables are to be entered with the supplement of the hour angle and the 
supplement of the tabulated azimuth is to be taken for the required true bearing. 
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AZIMUTH OR TRUE BEARING. 



I«ATITUDB 240. 




DBCI«INATION— SAMB NAME AS— I^ATITUDB. 




liATITVDE 340. 


Hour Ansle* 


600 


6I0 


6*0 


6S0 


640 


660 


660 


67° 


68» 


1690 


70° 


Hour Aniple* 


li« 


HI* 


O f 


/ 


/ 


/ 


/ 


/ 


/ 


/ 


/ 


/ 


/ 


li« in* 


O 


OO 


O 00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 




10 


2 07 


2 01 


I 54 


I 48 


I 43 


I 37 


I 31 


I 26 


I 21 


I 16 


1 II 


10 




»o 


J 14 
6 19 


4 01 


348 


3 35 


3 24 


3 'I 

4 48 

6 21 


3 01 


2 51 


2 42 


2 31 


2 22 


SO 




SO 


5 59 


541 


5 22 


5 05 


432 
6 01 


4 16 


401 


346 


3 33 


so 




40 


8 22 


7 55 


7 30 


7 07 


6 44 


540 


5 20 
638 


5 01 


4 42 


40 




60 


10 21 


9 49 


9 18 


849 


8 20 


7 53 


7 27 


7 02 


6 14 


551 


60 


1 


OO 


12 17 


" 39 
13 26 


II 03 


10 29 


9 55 


9 33 


852 


8 22 


753 


835 


658 


1 00 




10 


14 08 


12 45 


12 05 
1338 


II 26 


10 50 


10 15 


9 40 


9 07 


804 


10 




20 


15 55 


15 07 


14 22 


12 55 


12 14 


" 35 


10 56 


10 19 


10 48 


9 08 


SO 




SO 


17 36 


16 44 


15 55 


15 07 
1632 


14 20 


13 35 


12 52 


12 10 


II 29 


10 10 


SO 




40 


19 12 


18 17 


17 24 
1847 


15 41 

16 59 


;as 


14 06 


13 20 


12 35 


II 52 


II 10 


40 




60 


20 42 


19 44 


17 52 


15 16 


14 28 


13 39 


12 52 


12 08 


60 


2 


OO 


22 07 


21 06 


20 07 


19 09 


18 12 


17 17 


16 24 


15 32 


14 41 


13 53 


13 ox 
13 56 


s 00 




lO 


23 27 


22 22 


21 21 


20 20 


19 21 


18 24 


17 27 


16 32 


1538 


14 46 


10 




30 


24 40 


23 34 


22 29 


21 27 


20 26 


19 25 


18 27 


17 30 

18 25 

19 16 


16 34 


15 40 

16 ao 


14 45 


SO 




SO 


2548 
26 50 


24 40 


23 35 


22 30 


21 27 


20 25 


19 24 


17 27 

18 15 


^§33 
16 18 


SO 




40 


25 41 


24 33 


23 28 


22 22 


21 19 


20 17 


17 16 


40 




50 


27 47 


2637 


25 28 


24 21 


23 15 


22 09 


21 05 


20 02 


19 01 


17 59 


17 00 


60 


8 


OO 


28 38 


27 28 

28 14 


26 18 


25 10 


24 ox 
24 4S 


22 56 


21 51 


20 46 


1943 


18 40 


^l 3? 


s 00 




10 


29 25 


27 03 


25 54 


2338 


22 32 


21 27 


20 22 


19 18 


18 16 


10 




30 


30 07 


28 55 


27 45 


26 35 


25 26 


24 17 


23 10 


22 04 


20 58 


19 53 


18 49 


SO 




SO 


30 44 

31 16 


39 32 


28 21 


27 II 


26 01 


24 52 


23 44 


22 37 


21 31 


20 25 


19 IQ 
1948 


SO 




40 


30 04 


2853 


27 43 


26 33 


25 24 


24 15 


23 07 


21 59 


20 53 


40 




50 


31 44 


3032 


29 22 


28 II 


27 00 


25 51 


24 42 


23 34 


22 26 


21 19 


20 13 


60 


4 


OO 


32 08 


30 57 


29 46 


2835 


27 25 


26 15 


25 06 


2358 


2249 


21 42 


20 35 


4 00 




lO 


3228 


31 16 


30 06 


2856 


2745 
28 03 


2635 


25 27 


24 18 


23 10 


22 02 


20 54 


10 




20 


32 43 


31 32 


30 22 


29 »3 


2654 


2545 


24 35 


23 27 


22 19 


21 II 


SO 




SO 


3255 


31 46 


30 36 


29 26 


28 17 


27 07 
27 18 


2558 


24 50 


23 42 


2233 


21 25 


SO 




40 


33 04 


32 54 


30 45 


29 36 


28 27 


26 10 


25 02 


23 53 


22 45 


21 37 


40 




60 


33 09 


32 00 


3052 


29 43 


2835 


27 26 


26 18 


25 10 


24 02 


22 54 


21 47 


60 


6 


OO 


33 " 


32 03 


3055 


29 47 


28 39 


27 31 


26 26 


25 16 


24 08 


23 01 


21 53 


6 00 




lO 


33 10 


32 02 


3055 


2947 


28 41 


27 34 


25 t9 


24 II 


23 05 


21 58 


10 




20 


33 05 


31 59 


3052 


29 46 


28 39 


27 32 


26 26 


25 19 


24 12 


23 05 


21 59 


SO 




SO 


32 57 


31 52 


30 46 


2941 


28 35 


27 28 


26 23 


25 17 


24 II 


23 05 


21 59 


SO 




40 


3247 


31 43 


3038 


29 32 


28 28 


27 22 


26 18 


25 13 


24 07 


23 02 


21 55 


40 




60 


32 34 


31 30 


30 27 


29 23 


28 18 


27 14 


26 10 


25 05 


24 00 


2255 


21 51 


60 


6 


OO 


32 17 


31 15 


30 12 


2009 

2853 


28 06 


27 03 


26 00 


2456 


23 52 


22 48 


21 43 


6 00 




lO 


31 59 


y> 57 


2955 


27 51 


26 49 


25 46 


24 44 


23 40 


22 37 


21 34 


10 




20 


31 37 


30 36 


2936 


28 35 


27 33 


26 32 


25 31 


24 29 


23 27 


22 % 


21 23 


SO 




SO 


31 14 


30 14 


20 14 
28 50 


28 14 


27 14 


26 14 


25 13 


24 «3 


23 11 


22 II 


21 10 


so 




40 


3047 


2949 


27 53 


26 52 


25 53 


24 54 


23 54 


22 53 


21 54 


20 54 


40 




60 


30 19 


29 21 


28 23 


27 26 


26 28 


25 29 


24 32 


23 33 


22 34 


21 35 


20 35 


60 


7 


OO 


29 47 


28 51 


27 54 


2658 


26 01 


25 04 


24 08 


23 10 


22 12 


21 14 


20 16 


7 00 




10 


S^ 


28 19 


27 23 


26 28 


25 33 


24 37 


23 41 


22 46 


21 49 


20 52 


19 55 


10 




30 


2744 


a6 50 


25 56 


25 02 


24 08 


23 13 


22 19 


21 23 


20 27 


19 32 


SO 




SO 


27 59 


27 07 


26 15 


25 22 


24 29 


23 36 


22 43 


21 50 


20 55 


20 01 


19 07 


SO 




40 


27 20 


a6 28 


25 37 
24 58 


24 46 


2354 


22 20 


22 10 


21 19 


20 25 


1933 


ih 40 


40 




60 


26 37 


2548 


24 08 


23 17 


21 36 


20 46 


19 55 


19 03 


18 12 


60 


8 


OO 


25 52 


25 04 


24 15 


23 27 


22 38 


21 49 


21 01 


20 II 


19 21 
1847 


18 31 


17 42 


8 00 

4 ^^ 




lO 


as 06 


24 19 


23 32 


22 45 


21 58 


21 10 


20 23 


IQ 36 

18 57 


17 59 


'Z ^0 


10 




SO 


24 17 


23 32 


22 46 


22 01 


21 15 


20 29 


19 43 


18 II 


^l 25 


16 38 


SO 




SO 


23 27 


22 43 


21 59 


21 15 


20 30 


19 46 


19 02 

18 19 


18 17 


17 32 


16 48 


16 03 


so 




40 


22 34 


21 52 


21 09 
20 18 


20 27 


1945 
1857 


19 02 
18 15 


17 37 


16 53 


16 10 


15 27 


40 




60 


21 39 


2059 


19 37 


17 35 


16 55 


16 13 


15 31 


14 50 


60 


9 


OO 


20 43 


20 04 


iq 25 

18 31 


1847 


18 08 


17 28 


16 49 


16 10 


15 31 


14 51 


14 II 


9 00 




lO 


19 45 
18 45 


19 08 
18 10 


17 53 


17 16 


16 30 

15 48 


16 02 


15 24 


14 46 


14 09 


13 31 


10 




20 


\l^ 


16 59 


16 24 


15 13 


14 37 


14 02 


13 26 


12 50 


SO 




SO 


17 43 


17 10 


16 ox 
15 06 


15 30 


14 56 


14 23 


13 49 


13 16 


12 42 


12 08 


so 




40 


16 40 


16 08 


15 38 


M 34 
1338 


14 ox 
13 08 


13 31 


13 00 


12 28 


" 57 


11 25 


40 




60 


15 35 


15 06 


1436 


14 07 


12 39 


12 09 


" 39 


II 10 


10 40 


60 


lO 


OO 


14 29 


14 02 


13 35 


13 07 


12 40 


12 12 


" 45 


II 17 


10 50 


10 23 


954 


10 00 




lO 


13 22 


12 56 


12 31 


12 06 


11 41 


II 15 


10 50 


10 25 


9 59 
9 08 

8 16 


n 


9 06 


10 




30 


12 13 


11 50 


II 27 


II 03 


10 41 


10 17 
18 
8 19 
7 18 


Ig 


9 31 
837 


8 22 


SO 




SO 


11 03 


10 42 


10 21 


10 00 


40 

837 
7 35 


7 54 


733 


so 




40 
60 


9 52 
8 40 


9 34 
825 


1^ 


856 
751 


8 00 
7 01 


741 
645 


7 22 

6 28 


7 03 

6 12 


\t 


40 
60 


11 


OO 


7 28 


7 13 


7 00 


6 45 


6 31 


6 17 


6 03 


5 49 


5 34 


5 20 


505 


11 00 




lO 


6 15 


6 02 


5 50 


5 39 


5 27 


5 15 


503 


4 51 


4 39 


4 27 


4 16 


10 




20 


500 


4 51 


4 41 


4 32 


4 22 


4 12 


, 4 03 


3 54 


3 44 


3 34 


3 25 


SO 




SO 


3 45 


338 


3 32 


l^ 


3 17 


3 10 


3 02 


2 55 


2 49 


2 41 


2 34 


so 




40 


2 31 


2 25 


2 21 


2 12 


2 06 


I 2 02 


I 58 


I 52 


I 48 


I 43 


40 




60 


1 16 


I 13 


I II 


I 08 


I P5 


I 03 


1 I 01 


59 


56 


54 


51 


60 


IS 


OO 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


IS 00 



In North Utttade, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from North to East; and 
when the star is setting or West of the meriman, the tabulated azimuths are reckoned from North to West. 

In 8oatli latltvde, when the sUr is rising or East of the meridian, the tabulated azimuths are reckoned from South to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from South to West. 

When the latltede and decllnatloii are of different name, the tables are to be entered with the supplement of the hour angle and the 
supplement of the tabulated azimuth is to be taken for the required true bearing. 
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AZIMUTH OR TRUE BEARING. 



liATITUDBSSo. 



DECUNATION— SAME NAME AS— I^TITUDE. 



liA'lTl'lJDB 960. 



Hoar Ansle. 



It. 

O 



2 



8 



e 



9 



lO 



11 



12 



in. 
OO 
lO 
SO 
30 
40 
50 

OO 
lO 
20 
30 
40 
60 

OO 
10 
SO 
SO 
40 
60 

OO 
lO 
20 
30 
40 
60 

OO 
lO 
20 
80 
40 
60 

OO 
lO 
SO 
30 
40 
50 

OO 
lO 
SO 
30 
40 
SO 

OO 
lO 
SO 
30 
40 
60 

OO 
lO 
SO 
30 
40 
60 

OO 
lO 
SO 
30 
40 
60 

OO 
lO 
SO 
30 
40 
60 

OO 
10 
SO 
30 
40 
50 
OO 



S4< 



85 43 
85 00 
84 18 
8336 
8256 
82 15 



81 35 
80 55 

80 14 

79 34 

7852 
78 n 



77 29 
7647 
76 04 
75 20 
7436 
73 50 

73 04 
72 17 
71 28 

«55 

68 02 
67 07 
6609 
65 II 
64 10 
63 06 

62 01 
6054 
59 45 
58 33 
57 17 
55 59 

54 38 
53 13 
51 45 
50 13 
48 36 
46 57 

45 12 
43 23 
41 29 
39 29 
37 25 
35 16 

33 01 
30 41 
28 15 

25 45 
23 08 
ao 27 

17 41 
14 52 
II 58 
9 01 
6 03 
3 02 
o 00 



S60 



o / 



8q 28 
88 57 
88 25 

8753 
87 21 

8649 

86 17 

85 44 
85 12 

8439 
84 06 

83 32 
82 59 
82 25 
81 50 
81 15 
80 40 



S60 




82 33 
82 37 
82 32 
82 19 
82 03 
81 43 

81 21 
8057 
80 31 
80 03 

79 35 
79 P5 



S7« 



80 04 

7g2fi 

7851 


78 33 


78 00 


7728 


78 14 
7736 


7654 


76 18 


7657 


7542 


76 17 


7505 
74 26 


75 37 


7456 


7348 


74 14 


7307 


73 31 


72 26 


72 47 


71 44 


72 02 


71 00 


71 16 


68 41 


7029 
6q 40 
68 50 


67 52 


67 59 


67 01 


6706 


6609 


66 II 


65 15 


65 15 


64 20 


64 16 


63 22 


63 16 


62 22 


62 14 


61 20 


61 10 


60 17 


60 03 

5853 


59 II 
58 02 


5741 


5650 


56 27 


5536 


55 09 


54 19 


5348 


5258 


52 24 


51 35 
50 08 


5056 


49 25 


48 37 


47 49 


47 02 


46 10 


45 23 


44 26 


43 40 


42 37 


41 52 


40 44 


40 01 


38 47 


3804 


36 44 
34 36 


36 03 


33 56 


32 23 


31 45 


3004 


29 20 

27 08 


27 41 


25 13 


24 41 


22 39 


22 10 


20 01 


19 35 


17 18 


1656 


14 32 


14 12 


II 42 


II 26 


849 


837 


5 54 


5 45 


257 


2 53 


00 


00 



S80 



O 00 

47 47 
64 55 

71 51 
75 35 

77 12 

78 19 
7857 

79 18 
79 26 
79 27 
79 21 



U 



09 

54 
78 37 
78 i6 

77 53 
77 28 

77 01 
76 33 
7604 
75 33 
75 01 
74 26 

73 52 
73 16 
72 39 
72 00 
71 21 
7040 

69 57 

60 14 

68 28 

67 42 

6654 
66 04 

65 13 
64 19 

63 25 
62 27 

61 29 
60 27 



?S 



57 10 
55 59 
54 45 
53 28 

52 08 

50 45 
49 19 
47 49 
46 15 
44 37 



o 00 
36 n 

nu 

69 17 
72 15 

74 06 



7^ 
7< 



t8 
05 



76 34 
76 50 
76 57 

76 57 

7651 
76 41 

76 28 

76 10 

7551 

75 30 
75 05 
74 40 
74 II 
73 42 
73 II 

72 39 
72 05 
71 30 
7054 

69 36 

68 M 

67 28 

6643 
65 55 
65 07 

64 16 
63 24 
62 30 

60 36 
59 34 

58 32 
57 26 
56 19 
55 09 
53 55 
52 39 



51 20 
49 58 

46 32 

47 01 
45 29 
43 52 



42 54 


42 10 


41 08 


40 25 


39 17 


3835 


37 22 


36 42 


35 22 


34 42 


33 18 


32 40 


31 08 


30 3a 


28 54 


28 19 


2636 


26 03 


24 II 


23 42 


21 42 


21 16 


19 II 


1847 


16 34 


16 13 


13 55 


13 36 


II II 


10 57 


8 26 


814 


538 


531 


2 49 


2 46 


00 


00 



S90 


300 


/ 


' 


00 


00 


28 34 


23 21 


4658 


40 27 


57 26 


51 23 


6336 


58 21 


67 28 


62 55 


70 01 


66 02 


71 43 


68 13 


72 54 


69 45 


73 42 


7052 


74 14 


71 39 


74 33 


72 II 


7448 


72 32 


72 45 


74 46 


72 51 


74 39 


72 50 


74 29 


7245 


74 14 


72 37 



810 



73 57 
73 37 
73 14 
72 50 
72 24 
71 55 

71 25 

7053 
70 21 

6946 

09 
32 



^ 



67 
66 28 

65 44 



52 
10 



64 
64 



57 
09 



63 
62 

61 35 
60 39 

59 41 
58 41 

57 40 
56 33 
55 27 
54 17 
53 05 
51 49 

50 30 
49 09 
47 44 
46 15 
44 42 
43 06 



^ 



72 24 
72 07 

71 49 
71 28 
71 04 
70 39 

70 12 

69 42 
69 II 

ffl37 
6803 

67 27 

6648 

6609 

65 27 

64 43 

63 59 
63 12 

62 23 
61 32 
60 39 
g45 

5748 

5646 
55 42 
54 36 
53 27 
52 14 
51 00 



41 
20 

4656 
45 29 
43 56 
42 22 



41 26 


40 42 


39 42 


3859 


37 53 


37 II 


36 00 


35 21 


34 04 


33 25 


32 02 


31 25 


2956 


29 21 


27 46 


27 13 


25 31 


25 00 


23 13 


2243 


20 49 


20 23 


18 22 


1759 


15 52 


15 32 


13 18 


13 01 


10 42 


10 28 


804 


7 53 


5 23 


5 17 


2 42 


238 


00 


00 



O 00 

1938 

35 II 
46 06 

53 32 
^38 

62 12 

64 48 

66 41 

68 03 

69 05 

69 49 

70 21 

70 42 

7055 

71 02 
71 02 
7058 

70 50 

70 39 
70 23 
70 06 

69 45 
69 22 

6857 
68 30 

68 01 

67 30 
6657 
66 22 

65 45 
65 07 
64 26 

63 44 
63 00 
62 13 

61 25 
6036 
59 44 
58 49 
57 53 
56 55 

55 54 

54 51 

52 36 

25 
10 



51 
50 



48 53 

47 33 
46 09 

44 42 
43 II 
41 36 

39 59 
38 17 
36 31 
34 41 
32 47 
3049 

28 46 
26 40 

24 30 
22 15 

1958 

17 37 

15 12 
12 44 



10 

7 
5 

2 

o 



15 
43 
09 
35 
00 



390 830 34> 



o / 

O 00 

16 50 
30 57 

41 32 

49 09 
54 37 

5835 

61 29 

63 41 

66 33 

67 29 

68 10 

68 40 

69 00 

69 13 
69 20 
69 20 

69 17 

S^ 

6843 
68 25 
6805 

67 42 

67 17 
6651 

66 21 

65 50 
65 16 

64 41 
64 03 
63 25 

62 43 
62 00 
61 16 

60 29 
59 40 
5848 
57 55 
57 00 
56 02 

5502 

53 59 
52 53 
51 45 

50 35 
49 21 

4804 
46 45 
45 22 

43 55 

42 26 

40 53 

39 15 
37 34 
35 50 
34 02 
32 09 
30 12 



/ 


00 

14 42 
27 29 

37 36 
45 13 
5053 


55 07 

58 19 



28 


12 


26 08 


24 


00 


21 


48 


1933 


17 14 


14 


53 


12 


28 


10 


01 


7 32 


5 03 


2 


32 





00 



60 46 

62 38 

64 04 

65 10 

66 01 

6638 

67 05 

67 25 
67 36 
67 43 

67 43 
67 40 

67 32 
67 20 
67 05 
6648 

66 28 
66 P5 
65 40 
65 12 

64 42 
64 10 

63 37 
63 00 

62 23 

61 43 

61 QI 

60 17 

59 31 
58 43 
57 53 
57 00 
5605 
5508 

54 09 
53 06 
52 02 
50 55 

49 45 
32 



% 



47 16 
45 58 
44 35 
43 10 
41 41 
40 08 

3832 
36 53 
35 10 
33 23 
31 32 
29 37 

27 39 
25 36 
23 30 
21 21 
19 08 
16 52 

U 33 
12 12 

9 48 

2 28 
o 00 



o ' 

o 00 
13 00 
24 37 
34 10 
41 41 
47 17 

51 53 
55 18 

57 56 

60 00 

61 38 

62 54 

6353 
64S 
65 12 

65 37 



^61 



54 
05 



7 

4 

2 



6609 

66 

66 

6546 
65 30 

65 13 
64 52 
64 29 
64 03 
63 35 
63 05 

62 33 
61 p 
61 21 
60 43 
60 02 

59 19 
5834 

56S 

54 16 

53 17 
52 15 

51 II 
5005 

4856 

47 44 

46 28 

45 " 
43 50 
42 25 
40 57 
39 26 

37 51 
36 13 
34 31 
32 45 
30 55 
29 Oi 

27 06 

25 05 
23 02 

20 54 
1844 
16 31 

14 15 

II 5^ 

9 36 



14 
49 
^5 
00 



350 


f 


00 

II 36 

22 12 


31 II 
3829 

44 16 


4849 
52 24 

57 28 
59 14 
6038 


63 18 

63 49 

64 12 
64 26 


6436 

6438 
64 34 
64 25 
64 12 


63 17 
62 53 
62 27 

61 59 


61 28 

6054 
60 20 


5941 
59 02 
58 20 


57 36 
5650 

f/S 01 

55 10 

54 17 
53 22 


52 23 
51 23 
50 20 

48 06 
4654 


4539 
44 23 
43 03 
41 39 
40 12 

38 42 


3709 
35 32 
3351 
32 07 

30 19 
28 27 


2633 
24 34 

22 3J 


20 S 
18 20 
x6 10 


13 56 
II 40 

9 23 

7 Oi 

4 43 
2 21 


00 ' 



Hour Ancle. 



it. 
O 



S 



8 



6 



9 



10 



11 



IS 



00 
10 
SO 
30 
40 
SO 

00 
10 
SO 
30 
40 
60 

00 
10 
SO 
30 
40 
60 

00 
10 
SO 
SO 
40 
60 

00 
10 
SO 
SO 
40 
60 

00 
10 
SO 
SO 
40 
60 

00 
10 
SO 
SO 
40 
60 

00 
10 
SO 
SO 
40 
60 

00 
10 
SO 
SO 
40 
60 

00 
10 
SO 
SO 
40 
60 

00 
10 
SO 
SO 
40 
60 

00 
10 
SO 
SO 
40 
60 
00 



Id North UUUide, when the star is risine or East of the meridian, the tabulated azimuths are reckoned from North to East; and 
when the star is setting or West of the meriaian, the tabulated azimuths are reckoned form North to West. 

In Soith latitude, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from South to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from South to West. 

When the latitude and deellaatlon are of different name, the tables are to be entered with the supplement of the hour angle and the 
supplement of the tabulated azimuth is to be taken for the required true bearing. 
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AZIMUTH OR TRUE BEARING. 



I«ATITIJI»B 250. 




DECI.INATION- 


SAME NAME AS—LATITUDE. 




liATITUDB 250. 


Monr Ansle. 


SO'^ 


370 


380 


390 


40^ 


410 


42° 


430 


1 
440 


450 


460 


470 


Hour Ancle* 


It. 


m. 


f 


/ 


/ 


/ 


/ 


/ 


c / 


/ 


o» / 


/ 


/ 


/ 


It* in* 





00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 




10 


10 28 


930 


841 


758 


7 21 


648 


6 19 


5 54 


5 30 


509 


4 50 


4 32 
859 


10 




20 


20 09 


26 i^ 


1653 


15 34 


14 24 


13 21 


12 26 


II 37 


10 52 


10 II 


14 06 


20 




SO 


28 3§ 


24 18 


22 31 


20 55 


19 29 


18 II 


17 01 


1558 


15 00 


13 17 


SO 




40 


35p 


33 04 
3841 


3045 


• 28 40 


-26 46 


25 03 


23 28 


22 03 


20 43 


19 31 


18 24 


17 21 


40 




60 


41 21 


36 13 


3358 


31 53 


2958 


28 13 


26 35 


25 04 


23 40 


22 22 


21 10 


50 


1 


00 


4558 


43 i8 


40 47 


38 28 


36 18 


34 17 


32 24 


3038 


29 00 


27 27 


26 01 


2440 


1 00 




10 


49 40 


47 04 


44 35 


42 16 


40 05 
43 lb 


38 01 


36 03 


34 14 


32 30 


30 52 


29 19 


27 52 


10 




20 


52 37 


50 07 


47 43 


45 26 

48 05 


41 12 


39 14 


37 22 


35 31 


33 53 


32 17 


3045 


20 




30 


SI 59 


52 37 


50 19 


4558 
48 14 


43 55 
46 14 


41 58 


40 05 


38 lo 


36 34 


34 56 


33 21 


SO 




40 


gS 


54 39 


52 26 


50 18 


44 10 
46 18 


42 27 


40 40 


3856 


37 16 


35 40 


40 




50 


56 18 


54 II 


52 08 


50 08 


48 II 


44 29 


42 42 


4059 


39 20 


37 43 


50 


2 


00 


59 40 


5738 
58 43 


5538 


5340 


51 44 


49 51 


48 01 


4603 


44 29 


42 47 


41 08 


39 32 


2 00 




10 


60 40 


5648 


54 54 


53 03 


51 15 


4928 


47 43 


46 00 


44 20 


42 43 


41 07 


10 




20 


61 26 


59 35 


57 45 

58 31 


55 57 


54 09 


52 24 


50 40 


4859 


47 19 


45 41 


44 05 


42 31 


20 




30 


62 02 


60 17 


56 47 


55 04 


53 23 


51 42 


50 03 


48 26 


4650 


45 16 


43 44 

44 40 


SO 




40 


62 29 


6049 


5908 


57 27 


55 49 


54 10 


52 33 


5057 


49 23 


47 49 
4838 


46 17 


40 




50 


62 49 


61 12 


5936 


57 59 


56 24 


54 49 


53 15 


51 42 


50 10 


4709 


45 40 


50 


3 


00 ' 


63 02 


61 30 


59 57 


5824 


56 52 


55 20 


53 49 


52 19 


5049 


49 20 


%'i 


46 25 


3 00 




10 


63 10 


61 41 


60 II 


5842 


57 12 


55 44 


54 16 


5248 


51 21 


49 55 


47 03 


10 




20 


63 12 


61 46 


60 19 


5853 


57 27 


56 02 


54 36 


53 10 


51 46 


50 21 


48 58 


47 34 


20 




30 


63 10 


61 47 


60 24 


59 00 


37 37 


56 14 


54 51 


53 28 


52 05 


50 43 


49 21 


48 00 


SO 




40 


^3 04 
^254 


61 44 


60 23 


59 02 


57 42 


56 20 


55 00 


53 40 


52 19 


5059 


49 39 


48 19 


40 




50 


61 36 


60 18 


59 00 


57 42 


56 23 


55 05 


5346 


52 28 


51 10 


49 51 


48 33 


50 


4 


00 


62 42 


6i 25 


60 10 


^53 


5738 


56 21 


5505 


5348 


52 32 


51 15 


49 59 


4843 
48 48 


4 00 




10 


62 25 
62 06 


61 II 


5958 


5844 


57 30 


56 15 


55 00 


53 46 


52 31 


51 17 


50 02 


10 




20 


6055 


59 43 


58 30 


57 18 


5606 


54 53 


53 40 


52 27 


5^ *5 


50 02 


48 48 


20 




30 


61 44 


60 35 


59 24 


58 14 


57 03 


55 52 


54 42 


53 31 


52 19 
52 08 


51 08 


49 57 


4846 


SO 




40 


61 19 


60 II 


59 03 
5839 


57 54 


5645 


55 36 


54 27 


53 17 


5058 


49 48 


4838 


40 




50 


60 52 


59 46 


57 33 


56 25 


55 17 


54 09 


53 01 


51 53 


50 45 


49 36 


48 28 


50 


5 


00 


60 23 


59 18 
5848 


58 12 


57 07 


56 01 


54 5r. 


53 49 


5242 


51 35 


5028 


49 21 


48 14 


5 00 




10 


59 52 


57 43 


56 39 


55 35 


54 30 


53 25 


52 20 


51 14 


50 09 


49 03 


47 58 


10 




20 


59 17 
58 40 


58 15 


57 12 


56 09 


55 06 


54 03 


52 59 


51 55 


5051 


49 46 


48 42 


47 37 


20 




SO 


57 39 


5638 


55 37 


54 35 


53 32 


52 2Q 
5158 


51 27 


50 24 


40 22 
4854 


48 18 


47 15 


SO 




40 


58 02 


57 02 


56 01 


55 01 


54 00 


52 59 


50 56 


49 55 


47 52 


46 49 


40 




50 


57 21 


56 22 


55 23 


54 24 


53 24 


52 24 


51 24 


50 24 


49 23 


48 23 


47 21 


46 21 


50 


6 


00 


5638 


55 40 


54 42 


53 43 


52 45 


51 47 


50 47 


4948 


48 49 


47 49 


46 49 


45 49 


6 00 




10 


55 52 


54 56 


5358 


53 oi 


5203 


51 05 


50 07 


49 10 


48 II 


47 13 


46 14 


45 15 
4438 


10 




20 


55 05 


54 09 


53 13 


52 17 


51 20 


50 23 

49 38 
48 50 


40 26 
48 42 


48 28 


47 32 


4634 


45 36 


20 




SO 


54 15 


53 20 


52 25 


51 29 


50 33 


47 45 


46 49 


45 53 


44 56 


43 59 


SO 




40 


53 25 
52 ^ 


52 29 


51 34 


50 39 


49 45 
48 M 


47 54 


46 59 


4605 


45 09 


44 13 
43 28 


43 17 


40 




50 


51 35 


50 41 


49 47 


48 00 


47 05 


46 II 


45 17 


44 23 


42 33 


50 


7 


00 


51 31 


5038 


49 46 
4847 


4853 


48 00 


47 07 


46 13 


45 21 


44 27 


43 34 


42 40 


41 47 


7 00 




10 


5031 


4838 


47 55 


47 04 


46 12 


45 19 


44 26 


43 35 


42 42 


41 50 


40 57 


10 




20 

0% W^ 


4929 
48 24 


47 46 


4656 


46 05 


45 13 


44 22 


43 31 


42 40 


41 48 


40 57 


4005 


20 




SO 


47 35 


46 44 


45 54 


45 04 


44 13 


43 23 


42 32 


41 42 


40 52 


40 02 


39 II 


SO 




40 


47 17 


46 27 


4538 


44 48 


43 59 


43 10 


42 20 


41 31 


40 42 


39 53 


39 03 


38 13 


40 




50 


46 06 


45 18 


44 29 


43 41 


42 52 


42 04 


41 16 


40 27 


39 39 


3851 


38 02 


37 14 


50 


8 


00 


44 53 
43 30 


44 04 


43 17 


42 29 


41 43 


40 55 


*°°z 


39 20 


3833 


37 46 


36 59 


36 12 


8 00 




10 


42 49 


42 03 


41 16 


40 30 


39 44 


3858 


38 II 


37 26 


36 40 


35 53 


3508 


10 




20 


42 17 


41 31 


40 46 


40 00 


39 15 


3830 


37 45 
3628 


36 59 


36 15 


35 30 


34 45 


34 00 


20 




SO 


4055 


40 10 


39 25 
38 01 


3841 


37 56 


37 12 


35 44 


35 01 


34 18 


33 34 


32 50 


SO 




40 


39 29 


3845 


37 18 


36 35 


35 52 


35 09 


3426 


33 45 


33 02 


32 20 


31 38 


40 




50 


38 00 


37 17 


36 34 


35 53 


35 II 


34 29 


33 47 


33 06 


32 26 


31 45 


31 04 


30 24 


50 


9 


00 


36 27 


35 46 


35 04 


34 24 


33 44 


33 03 


32 23 


31 43 


31 04 


30 24 


2Q45 


2905 


00 




10 


34 51 


34 " 


33 32 


32 52 


32 13 


31 34 


3055 


30 17 


20 39 


29 01 


28 24 


2746 


10 




20 


33 12 


32 33 


31 55 


31 17 


3040 


3°°3 


29 25 


2848 


28 12 


27 35 


27 00 


26 24 


20 




SO 


31 29 


30 53 


30 16 


29 39 


2904 


28 28 


27 52 


27 17 


26 42 


26 07 


25 32 


2458 


SO 




40 


29 43 


29 08 


28 33 


27 58 


27 24 


26 50 


26 16 


25 43 


2509 


24 37 


24 04 


23 31 


40 




50 


27 54 


27 20 


26 47 


26 14 


25 41 


25 09 


24 38 


24 05 


23 35 


23 03 


22 32 


22 or 


50 


10 


00 


26 01 


25 30 


24 58 


24 27 


33 56 


23 26 


22 56 


22 26 


21 57 


21 28 


20 58 


20 30 


10 00 




10 


24 04 


23 34 


23 05 


22 36 


22 08 


21 39 


21 II 


20 43 


20 17 


19 49 


19 22 


1856 


10 




20 


22 05 


21 38 


21 II 


20 43 


20 17 


19 51 


19 25 


1859 


1834 


18 09 


17 44 


17 19 


20 




SO 


20 03 


1938 


19 12 


18 48- 


18 24 


18 00 


17 36 


17 12 


16 49 


16 27 


16 04 


15 42 


SO 




40 

9 ^X 


17 57 


17 34 
15 28 


17 12 


16 50 


16 27 


16 07 


15 45 


15 24 


15 03 


14 43 
12 56 


14 21 


14 01 


40 




50 


15 49 


15 09 


14 49 


14 29 


14 10 


13 51 


13 32 


13 14 


12 39 


12 20 


50 


11 


00 


13 39 


13 21 


13 03 
10 56 


12 46 


12 29 


12 13 


II 56 


II 40 


II 24 


II 08 


10 53 


10 37 


^11 00 




10 


II 25 


II II 


^?4? 


10 28 


10 14 


959 


9 46 


9 33 


9 19 


9 06 


853 


10 




20 


9 II 


8 58 


847 


8 36 


8 23 


8 12 


8 02 


7 50 , 


7 40 


7 29 


7 19 


708 


20 




SO 


6 54 


6 46 


.636 


6 28 


6 19 


6 II 


6 01 


5 53 


5 46 


5 37 


5 30 


5 22 


SO 




40 


4 37 


4 31 


4 25 


4 19 


4 12 


4 07 


4 01 


i57 1 


3 51 


3 45 


3 40 




40 




50 


2 19 


2 16 


2 13 


2 09 


2 06 


2 04 


2 01 


158 ; 


I 55 


I 53 


I 50 


I 48 


50 


12 


00 


00 


00 


00 


00 


00 


00 


00 


00 

1 


00 


00 


00 


00 


12 00 



In North latitude, when the stor is rising or East of the meridian, the tabulated azimuths are reckoned from North to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from North to West. 

In Sontli Utltade, when the star is risinc: or East of the meridian, the tabulated azimuths are reckoned from South to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from South to West. 

When the latitude and deeUaatlou are of different name, the tables are to be entered with the supplement of the hour angle and the 
supplement of the tabulated azimuth is to be taken for the required true bearing. 
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AZIMUTH OR TRUE BEARING. 



I«ATITIJDB 250. 



DBCI«INATION— SAME NAME AS- LATITUDE. 



liATITCDB 26' 



Hour Angle. < 48^ 



O 



6 



9 



10 



11 



12 



00 
10 
30 
30 
40 
60 

00 
10 
20 

ao 

40 
50 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
SO 
40 
60 
00 



s 

12 
16 



00 
16 

28 

31 
24 
20 01 

23 
29 

29 17 

31 51 
3408 

36 10 

37 59 

39 34 

40 59 



490 


/ 


00 


401 


759 


II 49 


'§30 


1858 


22 II 


25 10 


27 54 


30 24 


32 39 


34 39 
t6 aT 



42 


12 


43 


16 


44 


II 


44 


58 


t? 


39 
12 


4638 


47 


00 


47 15 



47 26 
47 33 



3804 
39 28 



4043 


41 48 


42 45 


43 33 


44 14 


4448 


45 17 


45 40 


4558 



46 10 
46 18 



47 35 


I 46 22 


47 33 


46 22 


47 28 


46 18 


47 20 


46 10 


4706 


45 58 


46 51 


45 45 


46 33 


45 28 


46 II 


45 07 


45 46 


44 43 


45 19 


44 X7 


4448 


43 48 


44 16 


43 16 


4C 41 


42 42 


43 03 


42 o§ 
41 26 


42 22 


41 38 


40 44 


40 52 


3958 


40 05 


39 12 
38 21 


39 14 
38 20 


37 30 


iiS 


36 35 
35 37 


35 25 


34 37 


34 22 


33 35 


33 16 


32 31 


32 08 


31 24 


30 56 


30 13 


29 42 


29 02 


28 26 


27 48 


27 08 


26 31 


25 47 


25 II 


24 24 


23 50 


22 59 


22 26 


21 31 


21 01 


20 01 


19 33 
18 02 


18 29 


16 55 


:^ 3- 


15 18 


14 57 


13 42 


13 21 


12 03 


II 45 


10 22 


10 07 


8 41 


8 28 


6 57 


6 48 


5 H 


506 


3 30 


3 25 


I 45 


I 42 


00 


00 



500 



510 



o 

3 

7 
II 



00 

47 
32 
II 



14 40 
17 59 

21 04 ' 

23 57 ' 
26 37 1 
29 02 I 

31 14 
33 13 

35 00 
3636 

38 01 

39 16 

40 22 

41 19 

42 09 

42 52 

43 27 

43 58 

44 22 
44 41 

44 55 

45 04 
45 09 
45 II 
45 08 
45 02 

44 52 
44 39 
44 22 
44 03 
43 41 
43 16 

42 48 
42 17 

41 44 
41 08 
40 30 

39 49 

PS 

37 30 

36 39 
35 45 



34 50 I 
I 
33 51 , 
32 50 
31 47 ' 
30 41 
2Q 33 
28 22 



27 09 

25 54 
24 37 
23 17 
21 55 
20 31 

19 05 
17 37 
16 07 

14 36 
13 02 
II 28 



52 
15 
37 
59 

19 
40 
00 



. o 00 

3 35 

7 07 

10 34 

13 52 
17 01 

20 00 
22 47 

25 21 
27 42 
29 52 

31 49 

33 34 

35 10 

36 34 

37 50 
3857 

39 55 

40 45 

41 30 

42 07 
4238 

43 04 
43 24 

43 39 
43 49 
4356 I 
43 59 I 
43 57 
43 53 I 

I 
I 

43 44 
43 32 
43 17 
4258 



42 

42 



38 
14 



41 47 
41 17 

40 45 
40 II 

39 33 
38 53 



38 
37 



II 
26 



3638 
3548 
34 55 
34 01 

3303 
32 04 
31 02 

29 57 
28 51 

27 41 

26 30 

25 17 
24 01 

22 43 

21 22 

20 01 

1837 
17 10 

15 43 
14 14 
12 43 
II 10 



37 
03 
27 
51 
14 
38 
00 



I 



520 



I 
9 



00 
23 
44 
59 
09 
09 



5SO 540 



19 00 

21 39 
24 09 
26 27 
28 32 
30 27 

32 12 

33 46 
35 10 
3<> 25 
37 33 
3831 

39 
40 

40 46 

41 19 

41 45 

42 07 

42 23 
42 35 



42 
42 



22 

50 
17 
44 
09 
35 
00 



42 46 
42 43 

42 35 
42 25 
42 II 

41 54 
41 34 
41 II 

40 45 
40 18 

39 47 

30 12 

3836 
37 57 

37 16 
36 32 
35 46 
3458 
34 06 
33 12 

32 17 

31 18 
30 17 

25 15 
28 09 
27 01 

25 51 
24 40 
23 25 
22 09 
20 51 

19 31 

18 09 
16 45 
15 19 
13 52 
12 23 

10 53 



o 
o 
3 



00 
12 
22 



9 


17 


12 


27 


15 19 


18 


02 


20 


37 


1 23 


01 


! 25 


14 



27 17 
2909 

30 51 
32 25 

33 49 

35 04 

36 II 

37 10 

38 02 
3847 

39 26 

40 00 
40 27 

40 51 

41 08 
41 22 • 

41 30 ! 

41 35 I 

41 36 ; 
41 34 

41 27 
41 18 
41 06 
40 49 
40 30 
40 09 

39 44 

3^4^ 
38 15 
37 40 
37 01 

36 22 

35 39 

34 53 
34 06 
33 16 
32 24 

31 29 
30 32 
29 33 
28 31 

27 27 

2<> 21 

25 13 
24 03 
22 50 
21 36 
20 T9 
19 01 

16 19 

14 55 
13 30 



12 
10 

9 
7 
6 

4 
3 
I 
o 



07 
38 
07 
36 
04 
32 
00 



55<' 



' I 



o 
o 00 

6 01 

II 48 
14 32 

17 08 
19 36 
21 54 
04 



04 

27 53 

29 34 

31 05 

32 29 

33 44 

34 50 

35 49 

36 42 

37 28 
3808 
3842 
39 II 
39 35 

39 54 

40 08 

40 18 
40 24 
40 26 
40 25 

40 20 
40 II 
39 59 
39 45 
39 27 
39 06 

3843 

38 17 
3748 
37 17 
36 42 
3606 

35 27 
34 45 
3401 
33 15 
32 26 

31 36 

3041 
29 46 

28 48 

27 47 
26 46 

25 42 

24 35 
23 25 
22 15 
21 02 

10 48 
i8 31 

17 13 
15 53 
14 32 
13 09 

11 44 
10 19 

7 26 
5 57 
4 29 
2 59 
I 30 
o 00 



I 



M 
47 
21 

54 
28 
00 



660 



o / 

o 00 
2 52 

8 29 
II II 
1348 

16 17 

1839 
20 52 
22 56 

24 53 
26 40 

28 18 

29 48 

31 10 

32 24 

33 31 

34 30 

35 23 

36 10 

36 50 

37 25 

37 54 

38 19 

3839 

38 54 

39 05 
39 12 
39 16 
39 15 

39 II 
39 03 
3853 
3840 
38 23 
3804 



37 41 
37 16 
3^ 49 
36 18 
35 45 
35 10 



34 32 
33 51 
33 08 
32 2A 
31 3P 
30 47 

29 54 

2Q 00 
28 04 

27 04 
26 04 

25 01 

23 56 
22 49 
21 30 
20 28 
IQ 16 
18 02 

16 46 
15 27 
14 08 
12 47 
II 25 

10 02 

8 38 

7 

5 

4 
2 
I 
o 



570 



o 00 

2 42 
5 ^* 

8 02 
10 37 
13 05 

15 28 
17 44 
19 51 
21 53 
23 45 
25 29 



%'^ 



28 33 

29 54 ! 

31 07 

32 13 

33 13 I 

34 05 ' 
34 52 



3638 
37 03 

37 24 
37 40 

37 53 

38 00 

3805 
3805 

38 02 
37 56 
37 47 
37 35 
37 19 
37 01 

36 39 
36 15 
35 49 I 
35 20 
34 48 
34 14 

33 37 
3258 
32 x6 
31 32 
30 46 

2958 

20 07 
28 14 

27 19 
26 22 

25 22 

34 21 



23 17 
22 12 

21 O' 



17 32 



16 18 
15 02 
13 46 
12 27 
II 07 
9 46 

8 24 
7 02 



38 
14 
49 
25 



o 00 



580 



00 
34 
07 
36 



o 

o 

2 

5 

7 
10 

12 



14 41 I 

16 51 I 
1854 I 

20 51 I 

22 40 I 

24 20 1 

I 

2554 I 

27 21 I 

2839 

29 52 

30 57 

31 56 

32 49 

33 36 

34 17 

34 53 

35 23 

35 49 

36 II 
36 28 

36 41 
36 50 
36 
36 

36 54 ' 
36 49 
36 41 
36 30 
36 15 
3558 

35 37 
35 15 
34 49 
34 21 
33 51 
33 17 

32 42 
32 04 
31 23 
3041 
29 56 

29 09 

28 20 
27 28 
26 34 
2538 
24 41 

23 41 

22 39 

21 35 
20 30 

19 23 
18 14 

17 03 

15 51 
14 37 
13 22 
12 06 
10 48 

9 30 



o 

2 
4 
7 
9 



00 
26 

50 
12 

32 



8 
6 

5 
4 

2 

I 
o 



10 

50 

28 

07 

45 

23 
00 



II 47 

13 57 

16 02 

17 59 
19 51 
21 36 

23 14 



24 45 

26 10 

27 27 

28 39 

29 43 

30 40 

31 33 

32 20 

33 01 
3338 

34 09 
34 35 

34 57 

35 15 
35 29 
35 39 
35 45 
35 47 

35 46 
35 42 
35 34 
35 24 
35 10 
34 55 

34 35 
34 13 
33 49 
33 21 
32 52 
32 21 

31 46 
31 09 
3030 

29 49 
2Q 05 
28 19 

27 31 
26 42 

2549 
24 56 
23 58 
23 01 

22 01 
20 59 
19 55 
18 49 
17 42 
16 34 

15 23 
14 12 

12 59 
II 44 
10 30 

9 13 



500 



56 

37 

19 
00 

40 

21 



o 00 



o 00 

2 19 

35 

50 

9 02 

II 10 



i 



13 14 
15 13 

17 07 

1855 
20 35 

22 10 

23 39 

25 00 

26 17 

27 26 

28 30 

29 27 

30 19 

31 05 

31 47 

32 23 

32 55 

33 22 

33 44 

34 o 



?l 



34 
34 28 
34 
34 

3* 38 
34 



34 
34 19 
34 06 
33 51 

33 33 
33 12 
32 49 
32 23 
31 55 
31 24 

30 50 
30 15 
29 37 
28 57 
28 15 

27 30 

26 43 
25 55 
25 05 
24 12 

23 17 
22 21 

21 22 
20 22 
19 20 
18 17 
17 II 
16 05 

14 56 
13 46 
12 36 
II 24 
10 II 
856 



I 

5 
3 

2 
I 
o 



41 
26 
10 
52 



Hour Anirle* 



00 



1&. 

o 



2 



S 



6 



9 



10 



11 



12 



00 
10 
20 
SO 

40 
50 

00 

10 

20 
so 
40 
50 

00 
10 
20 
so 
40 
50 

00 
10 
20 
so 
40 
50 

00 
10 
20 
so 

40 
50 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
SO 
40 
50 
00 



In Xorth latttade, when the star Is rfsinj; or East of the meridian, the tabulated azimuths are reckoned from North to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from North to West. 

In Soith latltede, when the star is risine or East of the meridian, the tabulated azimuths are reckoned from South to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from South to West. 

When the latltvde and deellaatloii are of dlffer«Bt maaie, the tables arc to be entered with the supplement of the hour angle and the 
supplement of the tabulated azimuth is to betaken for the required true bearing. 
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AZIMUTH OR TRUE BEARING. 



liATlTimE 260. 




DKCUNATION— SAMB NAMB AS— I^ATITUDE. 




I^ATITUDE 26°. 


Hour Angle. 


60° 


6I0 


02<' 


630 


64° 


65° 


O60 


670 


§8° 


690 


70© 


Hour Anffle. 


Jb« lUa 


/ 


/ 


f 


/ 


/ 


/ 


/ 


/ 


/ 


/ 


/ 


1ft* m* 


o oo 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


lO 


2 II 


6 08 


I 57 


1 51 


aS 


I 39 


1 33 


I 27 


I 33 


I 18 


I 13 


10 


20 


4 21 


3 53 


3 41 


3 17 


306 


2 54 


2 44 


2 35 


l^ 


20 


80 


6 38 


548 


5 29 


6 52 


454 
6 29 


4 37 
6 07 


4 21 


4 05 


350 


SO 


40 


834 
10 36 


8 07 


7 41 


7 16 


5 47 


5 26 


6 31 


4 47 


40 


50 


10 03 


9 30 


9 00 


831 


8 02 


736 


7 10 


644 


5 57 


50 


1 00 


12 33 
4 28 
16 16 


" 54 


II 18 


10 43 


10 08 


9 35 


9 03 


831 


8 01 


733 
844 


l?. 


1 00 


10 


13 43 


13 01 


13 30 


II 40 


II 03 


10 26 


9 51 


9 16 


10 


20 


15 27 


14 39 
16 14 


13 54 


13 11 


12 29 


II 47 


II 08 


10 39 


953 


9 18 


20 


30 


17 59 


17 06 


15 25 


14 37 


13 50 


13 06 


12 22 


II 40 


1059 


10 30 


SO 


40 


1936 


18 39 


17 45 


16 51 


15 59 


15 09 


14 31 


13 34 


13 48 


13 04 


11 31 


40 


60 


31 08 


30 07 


1909 


18 13 


17 17 


lb 24 


15 33 


14 42 


13 53 


13 06 


13 19 


60 


2 00 


22 33 


21 30 


20 30 


19 30 


18 32 


17 35 


16 41 


15 47 


14 55 


14 04 


13 15 

14 08 


2 00 


10 


23 53 


22 48 


31 44 


3v> 43 


1941 


18 42 


17 45 
1845 


1649 


1554 
1649 


15 00 


10 


20 


25 07 

26 15 


24 00 


22 54 


21 49 


20 46 


19 45 


17 47 


1553 


1459 


20 


SO 


25 06 


23 5? 

2458 


22 53 


21 48 


20 44 


19 42 


18 41 


17 42 

18 30 


1644 


1547 


SO 


40 


27 17 


26 07 


23 51 


22 44 


21 39 


30 36 


19 33 


17 31 
IS 15 


16 33 


40 


50 


28 14 


27 02 


25 52 


24 44 


23 35 


22 29 


31 24 


20 20 


19 17 


17 14 


50 


8 00 


29 06 


27 53 


26 43 


25 32 


24 23 


23 15 


33 10 


21 04 


19 59 


1856 


1754 
18 30 


s 00 


10 


29 51 


2839 


ss 


36 17 


25 07 


23 59 


33 51 


21 44 


30 38 


19 34 


10 


20 


30 33 


29 20 


26 57 


2546 
26 21 


24 37 


23 39 


22 21 


31 14 


30 08 


19 03 


20 


SO 


31 09 


29 56 


2844 

29 16 


37 33 

38 04 


25 11 


24 03 


22 55 


21 47 


30 40 


19 34 


SO 


40 


31 40 


30 28 


26 52 


25 42 


24 34 


23 25 


33 16 


31 09 


30 01 


40 


50 


32 08 


30 55 


29 43 


38 33 


27 20 


26 10 


35 01 


23 51 


33 43 


21 34 


30 37 


SO 


4 00 


32 31 


31 I? 
31 38 


30 07 


2856 


27 44 

28 05 


26 33 


25 24 


24 14 


23 05 


31 56 


30 49 


4 00 


10 


32 50 


30 27 


39 16 


26 54 


25 44 


24 34 


23 25 


33 16 


31 09 


10 


20 


33 05 
33 16 


31 54 


30 43 


2932 


28 21 


27 II 


36 01 


24 51 


23 42 


22 33 

33 48 


21 25 


20 


SO 


32 05 


3055 


29 45 


2834 


27 24 


3D 3D 


25 05 
25 16 


23 56 


21 39 


SO 


40 


33 24 


32 13 


31 04 


29 55 


28 44 


27 35 


34 07 


33 58 


31 50 


40 


50 


33 28 


32 19 


31 10 


30 00 


38 51 


27 42 


26 34 


25 24 


34 16 


33 08 


21 59 


SO 


6 00 


33 29 


32 21 


31 12 


30 03 


2854 


3746 


2638 


25 29 


24 22 


23 13 


33 05 


s 00 


10 


33 27 


32 19 


31 13 


30 03 


2855 


27 46 


36 40 


25 32 


24 24 


23 17 


33 09 


10 


20 


33 21 


32 14 


31 08 


30 01 


^53 


2640 


25 32 


24 24 


33 17 


32 II 


20 


SO 


33 13 


32 06 


31 00 


29 55 


38 48 


27 42 


26 36 


25 29 


24 22 


33 16 


22 10 


SO 


40 


33 01 


31 56 


30 51 


2946 


38 40 


27 35 


26 30 


25 M 
25 16 


24 18 


33 12 


22 06 


40 


60 


32 47 


31 43 


30 39 


29 35 


28 30 


27 25 


36 31 


24 II 


23 06 


22 01 


SO 


6 00 


32 30 


31 27 


30 24 


29 21 


28 17 


27 13 


36 10 


25 06 


34 01 


23 57 


21 53 


6 00 


10 


32 10 


31 09 


3007 


2846 


38 01 


26 59 


25 57 


2453 


2 J 50 


23 47 


21 43 


10 


20 


31 48 


30 47 


3946 


27 43 


26 4a 


25 41 


M39 


2336 


M 34 


31 31 


20 


SO 


31 25 


30 2A 
2958 


39 34 


28 24 


27 23 


26 9 


25 23 


34 XI 


33 30 


32 19 


31 17 


SO 


40 


30 50 


2859 


28 01 


37 01 


36 03 


25 02 


34 03 


33 03 


33 01 


31 01 


40 


60 


30 a6 


29 29 


38 33 


27 34 


2636 


2538 


24 40 


23 41 


33 43 


21 43 


2043 


SO 


7 00 


2954 


2858 


38 03 


27 06 


36 09 


25 13 


24 14 
2348 


23 17 


33 30 


31 33 


30 34 


7 00 


10 


20 20 


38 25 


27 30 


26 35 


25 39 


24 43 


22 52 


21 55 


20 59 


30 03 


10 


20 


27 50 


2656 


26 02 


35 07 


24 13 


23 10 
22 48 


33 24 


31 39 


20 34 


1938 


20 


SO 


28 05 


27 13 


36 30 


35 38 


24 34 


23 41 


21 55 


31 01 


20 07 


19 13 
18 46 


SO 


40 


27 24 


26 33 


25 43 


24 51 


23 59 


3307 


22 16 


21 24 


30 31 


19 39 


40 


60 

1 


26 41 


25 51 


25 03 


34 13 


33 32 


33 31 


21 41 


20 50 


30 00 


1909 


18 17 


SO 


8 00 


25 56 


25 07 


34 30 


33 32 


22 42 


21 54 


21 05 


20 15 


19 26 
18 51 


1836 


1747 


8 00 


10 


25 08 


24 23 


23 35 


32 48 


22 01 


31 14 


30 37 


19 39 


18 ox 
17 38 


17 15 


10 


20 


24 20 


23 35 


22 49 


22 04 


21 18 


30 33 


1947 


IQ 01 
18 21 


18 lA 
17 36 


1,641 


20 


SO 


23 29 


22 45 


33 03 


21 17 


20 33 
1046 

1859 


19 49 


10 06 
18 33 


16 53 


16 07 


SO 


40 


22 35 


21 53 


31 II 


20 29 


\n 


17 39 


1656 


16 14 


15 30 


40 


50 


21 41 


21 00 


30 30 


•19 39 


1738 


16 57 


16 16 


15 35 


14 53 


SO 


9 00 


20 44 


20 05 
19 08 
18 10 


10 37 

18 33 


18 48 


18 09 


17 30 


16 52 


16 12 


15 33 


14 53 


14 14 


00 


10 


1945 
1845 


17 55 


17 17 


16 41 


16 03 


15 26 


14 49 


14 13 


13 34 


10 


20 


17 35 


17 00 


16 25 


15 50 


15 15 


14 39 


14 04 


13 28 


13 53 


20 


SO - 


17 43 


17 10 


16 37 


16 04 


15 30 


14 57 


14 24 


13 51 


13 17 


12 43 


13 10 


SO 


40 


1639 


16 09 
15 06 


15 38 


15 07 


1434 


14 04 


13 33 


13 01 


13 39 


11 57 


11 37 


40 


60 


15 35 


14 37 


14 07 


1338 


13 08 


13 40 


12 10 


11 41 


11 II 


10 43 


SO 


10 00 


14 29 


14 01 


13 35 


13 07 


12 40 


12 1^ 
II 16 


II 45 


II 19 


10 51 


10 34 


956 


10 00 


10 


13 21 


12 36 


13 31 


12 06 


II 41 


10 51 


10 35 


10 00 


935 
845 


9 10 
823 


10 


20 


12 13 


II 50 


11 37 


II 04 


10 41 


10 18 


9 55 

8 58 


tl' 


9 08 
8 16 


20 


SO 


II 03 


10 43 


10 32 


10 00 


40 

837 


9 19 


755 


I 34 


SO 


40 


9 52 
839 


r4 


8 07 


856 


8 19 


8 00 


7 41 


7 23 


704 


6 46 


40 


SO 


7 51 


7 35 


7 19 


7 02 


6 46 


6 39 


613 


556 


SO 


11 00 


738 


7 13 


6 59 


645 


6 30 


6 16 


6 03 


5 49 


5 34 


5 21 


506 


11 00 


10 


6 14 


6 03 


5 50 


5 39 


5 27 


5 15 


5 03 


4 51 


4 40 


4 27 


4 16 


10 


20 


4 59 


4 50 


4 40 


4 31 


4 33 


4 13 


4 03 


l^ 


3 44 


3 35 


3 25 


20 


SO 


3 45 


338 


3 31 


2 16 


3 17 


3 10 


3 02 


348 


2 41 


2 34 


SO 


40 


2 31 


3 26 


3 31 


2 12 


3 06 


2 02 


1 58 


I 52 


I 48 


1 43 


40 


60 


1 15 


1 13 


1 10 


I 08 


I 06 


I 04 


I 01 


058 


56 


54 


52 


so 


12 00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


12 00 



In North latitude, when the star is risinar or Bast of the meridian, the tabulated azimuths are reckoned from North to Bast; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from North to West. 

In Soath latltade, when the star is rising or Bast of the meridian, the tabulated azimuths are reckoned from South to Bast; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from South to W^est. 

When the latitude and deellnatloa are of different Bame, the tables are to be entered with the supplement of the hour angle and the 
supplement of the tabulated azimuth is to be taken for the required tnie bearing. 
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AZIMUTH OR TRUE BEARING. 



IjATITVDB 360. 



DECUNATION— SAME NAME AS— LATITUDE. 



liATITUDB 860. 



Hoar Anglei 



O 



2 



8 



O 



9 



lO 



11 



13 



OO 
lO 

80 
40 
60 

OO 
lO 
30 
80 
40 
60 

OO 
lO 
SO 
80 
40 
60 

OO 
lO 
SO 
80 
40 
60 

OO 
lO 
SO 
80 
40 
50 

OO 
lO 
SO 
SO 
40 
60 

OO 
lO 
SO 
SO 
40 
SO 

OO 
lO 
SO 
SO 
40 
60 

OO 
lO 
SO 
SO 
40 
60 

OO 
lO 
SO 
SO 
40 
50 

OO 
lO 
SO 
SO 
40 
50 

OO 
lO 
SO 
SO 
40 
50 
OO 




87 39 
8646 

8555 
8505 
84 17 
8330 

8a 44 
81 58 
81 It 
80 28 
4a 
58 



^ 



78 12 
77 26 
76 40 

75 53 
75 06 
74 17 

73 28 
72 38 

71 47 
7055 
70 02 
69 07 

68 II 

67 13 
66 15 

65 14 
64 12 
63 07 

62 00 
60 51 

59 39 



57 
55 49 

54 25 
52 59 
51 30 

49 57 
48 20 

4638 

44 52 
43 03 
41 06 
3908 
37 04 
34 55 

32 41 
30 20 
27 56 
25 25 
22 51 
20 II 



17 27 

14 39 
XI 48 

853 
5 57 
2 59 
o 00 



S40 


S50 


/ 


/ 


180 00 


180 00 


13054 


113 22 


"2 45 
104 47 


loi 24 
9646 


100 18 


9409 


97 19 
_ —0 


92 21 



S6« . S7<» 




8529 

8445 
84 01 

83 19 
82 37 
81 55 

81 13 
80 32 

79 50 
08 

26 

77 44 



^ 



76 16 , 
75 32 1 
7447 
74 00 I 
73 14 

72 26 

71 37 
70 48 

6957 
04 



^ 



II 



67 15 
66 19 
65 20 
64 20 

63 17 
62 15 

61 08 

%% 

57 34 
56 18 

54 59 

53 36 
52 II 
50 42 
49 09 
47 33 
45 53 

4408 
42 18 
40 
38 

36 23 
34 16 

32 03 
2945 

27 22 

24 55 

22 22 

1945 

17 05 
14 20 

11 32 

8 41 

5 49 
2 55 
o 00 



o / 



89 27 
88 54 
88 21 
8748 

87 15 

86 42 
86 08 

85 35 
85 01 

84 27 

8353 

83 18 
82 43 
82 <A 
81 32 
8056 
80 20 

79 43 
79 05 
78 27 
77 48 

77 09 
76 29 

7548 
75 06 
74 24 
73 41 
72 56 
72 II 

71 25 
70 37 
6048 
6658 
68 07 
67 14 

66 20 
65 2J 
64 26 
63 27 
62 25 
61 22 

60 16 
5908 

57 57 
56 44 
55 28 

54 10 

52 47 
51 23 
49 54 
48 22 
46 46 

45 07 

43 23 
41 35 
39 42 
37 45 
35 44 
33 37 

31 26 
29 10 
26 50 

24 25 
21 55 
19 21 

16 43 

14 02 

II 17 

8 30 

5 41 

2 51 
o 00 



o / 
o 00 

$?? 

J 9 52 
I 25 
82 07 

82 24 
82 27 
82 20 
82 08 
81 50 
81 29 

81 06 
80 40 
80 14 
79 44 
15 
43 



S80 



S90 I soo 



^ 



78 II 
77 38 

77 03 
76 27 

75 51 
75 »4 

74 35 
73 56 
73 15 
72 34 

71 51 
71 07 

70 22 

60 36 
68 49 
68 00 
67 09 
66 17 

65 23 
64 29 
63 31 
62 33 

61 32 
60 29 



S 



57 07 
55 54 
54 39 
53 21 

5» 59 

50 35 

49 07 

47 35 
46 00 

44 21 

4238 
40 51 
39 01 
37 05 
35 04 
32 59 

3050 
28 36 
26 18 

23 55 
21 28 

1857 

16 22 

13 44 

II 03 

8 19 



5 

2 
o 



33 

47 
00 



o t 
o 00 

47 31 

64 42 

71 40 

75 06 
7701 

7807 
7«45 
79 05 
79 13 
79 " 
79 05 

78 53 
7837 
78 18 

77 56 
77 32 
7706 

76 39 
76 09 

75 39 
75 07 
74 33 
73 58 

73 22 

72 45 
72 06 
71 26 
70 46 
70 03 

T^ 

67 49 
67 00 
66 12 

65 21 

64 28 

63 33 
62 37 
61 



60 
59 36 

5831 
57 25 
56 15 
55 03 

5348 
52 31 

51 10 
49 46 
48 19 
46 49 

45 rs  
43 3^ 

41 54 i 
40 09 

38 19 
36 24 
34 25 
32 22 

30 15 
28 02 

25 47 
23 27 
21 01 

1834 

16 01 
13 27 
10 48 
8 09 
5 27 
2 43 
o 00 



o 00 

35 44 

54 48 

64 01 
6903 

72 01 

73 53 
75 05 

75 51 

76 19 

76 34 
76 40 

76 40 

76 33 
76 22 
76 07 

75 49 
75 29 

75 05 

74 41 
74 14 
73 45 
73 U 
72 4a 

72 08 
71 34 
7057 
70 19 
69 40 
69 cx> 

68 17 

66 48 
66 01 

65 14 
64 23 

63 32 
62 37 
61 42 

6045 
59 45 
58 44 

57 39 
56 34 

55 24 
54 13 
52 59 
51 42 

50 21 

4859 
47 32 
46 03 

44 30 
42 52 

41 II 
39 27 
37 38 
35 44 
33 47 
3" 45 

29 40 
27 30 
25 16 
22 58 
20 36 
18 10 

15 42 
13 09 
10 35 

5 20 

2 40 
o 00 



o 00 
28 19 
46 40 
57 08 
63 20 
67 12 



69 
71 

72 38 

73 26 

73 56 

74 16 

74 26 
74 29 
74 25 
74 18 
74 06 
73 51 

73 32 
73 " 
7248 
72 22 

71 54 
71 26 

70 55 
70 21 

6947 
69 II 

6834 
67 55 

66 31 

65 47 
65 01 

64 15 
63 25 

62 34 
61 41 
60 48 

5950 
5851 
5751 

56 47 
55 41 

54 33 
53 22 
52 09 
5053 



4S 
4« 



34 
12 



46 45 
45 16 
43 
42 



40 28 
3844 
36 57 
35 05 
33 09 
31 09 

39 06 
2658 
2446 
22 30 
20 10 

17 47 

15 21 
12 52 
10 21 
7 48 
5 13 
2 37 
o 00 



810 330 



^ 



o t 
o 00 

23 08 
40 08 
51 04 

58 02 
62 37 

6544 
6756 

69 28 

70 33 

71 20 

71 52 

72 13 
72 24 
72 20 
72 28 
72 22 
72 13 

71 59 
71 42 

71 22 

71 00 

70 35 

70 09 



69 40 
60 09 

6837 
6803 
67 -& 
6650 



66 10 

65 29 

6447 
64 02 

63 16 
62 28 



61 38 
60 46 

59 52 
5856 
5758 
5658 



55 55 

54 50 
53 43 
52 33 
5^ 19 
50 04 

4845 
47 24 
45 58 
44 31 
42 59 
41 24 

39 45 
3803 

36 17 
34 26 
32 32 
30 34 

28 32 
a6 25 
24 16 
22 03 
19 46 
17 26 

15 03 
12 36 
10 08 

738 
506 

2 33 
o 00 



SS< 



o 00 
19 26 
34 54 
45 47 
53 " 

58 18 

61 54 

64 29 

66 21 

67 44 

6845 

69 29 

70 00 

70 21 

70 33 
70 38 
70 39 
70 34 

70 25 

70 II 
6956 

69 37 
69 16 

6852 

68 26 

67 57 
67 27 

6655 
66 21 

65 44 

6506 
64 27 

63 45 
63 02 

62 17 
61 29 

60 41 

59 49 

5857 
58 02 

57 04 
5605 

55 

53 
52 52 
51 43 
50 30 

49 15 



% 



57 
37 



\l 



45 
43 
42 15 
4040 



39 03 
37 22 
35 37 
33 48 
31 55 
29 59 

27 59 
25 55 
23 47 
21 36 
19 21 
17 03 

14 43 
12 21 

4 59 
2 29 
o c» 



o 00 
16 40 

30 40 

41 12 
4849 

54 16 



58 14 
61 09 
63 20 

^?? 

67 07 



% 



84' 



48 
17 
6837 
68 50 

6855 
6854 

68 50 
6842 
68 30 
68 14 
6756 
67 34 

67 lo 
66 44 
66 16 

65 45 
65 14 
64 39 

64 P3 
63 24 
62 44 
62 02 
6x 17 
60 32 

59 43 
58 54 
58 01 
5708 
56 II 
55 >2 

54 " 
53 07 
52 01 
5053 
4941 
48 28 

47 10 

45 51 
44 28 

43 01 
41 31 
3958 

38 21 
36 41 
34 57 
33 10 
31 19 
29 25 

27 26 
2534 

23 19 
21 10 

18 58 

1643 

14 25 

12 05 

9 43 
7 18 
4 52 ' 

2 27 , 
o 00 I 



o 00 

14 31 
27 12 

37 15 
4451 
5031 

54 45 

g57 
24 

62 15 

63 41 
6447 

65 37 
()6 14 

66 41 

67 00 
67 II 
67 16 

67 16 
67 12 
^7 03 
6650 
66 
66 



S60 



^ 



65 55 
65 31 
65 05 

64 37 
6406 

63 33 

62 59 
62 21 
61 42 
61 01 
60 19 

59 33 

5847 
57 57 
57 06 
56 13 
55 17 
54 19 

53 19 
52 15 
51 10 
50 02 
4852 
47 39 

46 22 
45 03 
43 41 
42 15 
40 47 
39 15 

37 39 
36 00 

34 18 
32 32 
3042 
28 50 

26 54 

n 53 
22 51 
20 44 

1834 
16 21 

14 07 
II 49 



30 
09 
47 
24 
00 



o 00 
12 51 
24 ai 

33 50 

41 19 

47 05 

51 3D 

54 55 

57 33 

29 37 
t 14 
61 29 

63 38 

64 13 

64 46 

65 II 
65 27 

6537 

6542 

65 36 
6526 

65 14 
64 59 

64 39 

64 18 

63 54 

62 
62 

61 51 

61 id 
60 40 
60 00 

59 19 
58 35 

57 49 
5701 
56 II 

55 »8 

54 n 

53 26 

52 26 
51 24 
50 20 
49 13 

48 03 
4650 

45 35 
44 17 

42 55 
41 31 
40 03 
3832 

3^58 
35 20 
33 39 
31 56 
3007 

28 17 

26 22 
24 24 

22 23 
20 19 
18 II 
16 01 

1349 

" 34 



Hoar Ani^le. 



18 

59 
40 
20 
00 



O 



8 



6 



O 



10 



11 



IS 



00 
10 
SO 
SO 
40 
60 

00 
10 
SO 
SO 
40 
60 

00 
10 
SO 
SO 
40 
60 

00 
10 
SO 
SO 
40 
60 

00 
10 
SO 
SO 
40 
60 

00 
10 
SO 
SO 
40 
60 

00 
10 
SO 
SO 
40 
60 

00 
10 
SO 
SO 
40 
60 

00 
10 
SO 
SO 
40 
60 

00 
10 
SO 
SO 
40 
60 

00 
10 
SO 
SO 
40 
60 

00 
10 
SO 
SO 
40 
60 
00 



In North lalltede, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from North to East; and 
when the star is setting or We.*«t of the meridian, the tabulated azimutns are reckoned from North to West. 

. In South latitude, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from South to East; and 
when the star is setting or West of the merioian, the tabulated azimuths are reckoned from South to West. 

When the latltvde and deelliiBtlOB are of different name, the tables are to be entered with the supplement of the hour angle and the 
supplement of the tabulated azimuth is to be taken for the required true bearing. 
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AZIMUTH OR TRUE BEARING. 



liATITIJBB 260. 



DBCI«INATlON— SAME NAME AS— I^TITUDE. 



I^ATITIJBB S60. 



Hour Angle* 



It. 

O 



6 



9 



lO 



11 



12 



in* 

OO 
lO 
20 
30 
40 
60 

OO 
lO 
30 
30 
40 
50 

OO 
lO 
20 
30 
40 
50 

OO 
lO 
20 
80 
40 
50 

OO 
lO 
20 
SO 
40 
50 

OO 
lO 
20 
30 
40 
50 

OO 
lO 
SO 
30 
40 
50 

OO 
10 
20 
30 
40 
50 

OO 
10 
20 
30 
40 
50 

OO 
lO 
20 
30 
40 
50 

OO 
lO 
20 
30 
40 
60 

OO 
lO 
20 
30 
40 
50 
OO 



360 



O 00 
XI 28 
21 56 

30 52 
3808 

43 54 

48 25 

52 00 

54 49 

57 04 
5850 

60 13 

61 20 

62 12 

62 53 

63 23 
63 45 

63 59 

64 08 
64 10 
64 09 
64 03 

63 53 
63 40 

63 24 

63 04 
62 42 
62 18 
61 50 
61 20 

6049 
60 15 
59 38 
59 00 

58 19 
57 36 

5652 
56 04 

55 15 
54 23 

53 29 
52 33 

51 34 
50 33 
40 29 

48 23 

47 14 
46 02 

44 47 

43 30 
42 10 

40 47 

39 20 

37 50 

36 17 

34 41 
33 02 

31 18 
29 33 
27 43 

25 50 
23 55 



21 

19 
17 



56 
4* 



15 41 



870 



o / 

o 00 
10 20 

19 55 
28 17 
35 16 
4058 

45 33 

49 15 

52 12 

54 34 

56 29 

58 01 

59 15 

60 13 

6059 

61 35 

62 01 
62 21 

62 33 
62 40 
62 42 
62 39 
62 32 
62 21 

62 07 
61 50 
61 31 
61 07 
60 42 
60 14 

59 44 
59 " 
5836 

57 59 
57 19 
56 37 

55 53 

55 07 
54 19 

53 28 
52 35 
51 40 

50 42 

40 41 

4838 

47 33 

46 25 

45 14 

44 00 
42 44 

41 25 
40 03 

38 37 
3708 

35 37 ' 
34 02 
32 23 
30 42 
2858 
27 10 

25 19 
23 25 
21 28 
19 28 
17 26 
15 22 



38° 



13 31 


13 U 


II 20 


II 05 


9 05 


854 


6 50 


6 42 


4 35 


4 28 


2 17 


2 15 


00 


00 



.1 



O 00 
22 
10 
26 00 
32 42 
38 17 



42 52 
4638 

49 41 
52 10 

54 12 

55 50 

57 10 

58 15 
5907 
5948 
60 19 
60 43 

60 59 

61 09 
61 15 
61 15 
61 II 
61 02 

60 51 
6036 
60 18 

59 57 
59 33 
59 07 



5839 
5807 

57 34 
5657 
56 18 

55 39 



54 55 
54 10 
53 22 
52 33 
51 41 
50 46 



^ 



50 
49 
47 48 
46 43 
45 37 
44 26 

43 J4 
41 58 
40 40 

39 18 
37 55 
36 25 

34 57 
33 22 
31 46 
30 06 
28 23 
26 38 

24 48 
22 56 
21 02 
19 04 
17 04 
15 02 

12 57 
10 51 

843 
633 
4 22 
2 12 
o 00 



I 



390 



o 00 

833 

16 40 

23 59 
30 23 

35 50 

40 22 
44 09 
47 16 

49 51 
51 58 

53 43 

55 08 

56 19 

57 15 

58 01 

5837 

59 04 

59 26 
59 39 
59 47 
59 50 
59 49 
59 43 

59 35 
59 22 

58 40 
5825 

57 59 

57 33 
57 02 
56 31 
55 56 

55 18 

54 39 

53 57 
53 
52 
51 38 

50 46 
49 53 

4857 
4758 
46 57 
45 



44 
4338 

42 26 
41 12 

39 55 
38 35 
37 II 
35 44 

34 16 
32 44 
31 09 
29 3c. 
27 49 
26 06 



24 
22 



18 
28 



20 36 
18 40 
16 43 
14 42 

12 40 
10 36 

831 
625 

4 17 
2 09 

o 00 



40° 



o 

7 



00 
51 



15 21 
22 13 
28 18 

33 34 

38 02 
41 49 
44 59 
47 37 
49 50 
51 39 

53 10 

54 25 

55 26 
55 17 
5656 
57 28 



% 



6 

4 

2 
o 



52 
10 

58 21 

58 

58 

58 25 

58 17 
5807 
57 53 
57 36 
57 16 
56 52 

5627 
55 58 
55 27 
54 54 
54 17 
53 40 

52 59 
52 16 
5X 30 
5042 
49 52 
49 00 

48 o^ 
47 06 
46 06 

45 04 
43 59 
42 50 

41 40 
40 26 

39 10 

37 51 
36 29 

35 04 

33 36 
32 06 

30 32 

28 56 

27 15 
25 33 

2348 
22 00 
20 09 . 
18 17 ' 
16 21 
14 23 

12 24 
10 22 

8 20 



16 
II 
06 
00 



410 



o 00 

7 14 
14 II 
2038 
26 25 

31 30 

35 53 
39 



II 



42 
45 29 

47 45 

49 39 

51 14 

52 33 

53 39 

54 33 

55 17 
5551 

56 19 
56 39 

56 54 

57 02 
57 06 
57 06 

57 01 
56 52 
56 40 
56 25 
5606 

55 45 

55 20 
54 54 
54 24 
53 52 
53 16 
52 40 

52 00 
51 18 

50 33 
49 47 
4857 

48 05 



40 53 
40 

25 

37 07 
35 47 
34 24 

32 56 
31 27 

29 55 
28 21 
26 41 
25 01 



23 
21 



18 
32 



19 44 
17 53 
15 59 
14 04 

12 07 
10 09 

8 09 
6 08 
4 06 . 
2 03 I 
o 00 



42< 



o 
6 



00 
42 



13 10 

19 13 
24 42 

29 35 

33 51 
37 33 
4043 
43 25 
45 44 

47 41 

49 20 
5043 

51 52 

52 50 

53 37 

54 16 

54 46 

55 10 
55 

55 
55 45 
55 46 

55 44 
55 37 
55 27 
55 14 

54 57 
54 37 

54 14 
5348 
53 20 
52 49 
52 15 
51 39 

51 01 

50 20 

49 37 

48 50 
48 03 
47 12 



22 


48 


21 


°}'> 


19 


jh 


17 


2^ 


15 


Tfi 


13 


46 


II 


51 


9 


56 


7 


59 


5 59 


4 


00 


2 


00 





00 



47 " 


46 19 


46 14 


45 23 


45 16 


44 25 


44 14 


43 24 


43 09 


42 21 


42 02 


41 15 



40 06 
38 55 
37 40 
36 24 
35 04 
33 42 

32 17 

30 49 
29 18 

27 45 
26 09 

24 30 



430 



o 00 

613 
12 15 

17 55 
23 08 

27 50 

31 58 
3536 



41 
43 48 
45 47 



Ji 



29 



50 08 

51 09 

52 00 
52 41 



54 26 
54 22 
54 14 
5403 

53 47 
5328 

5308 

52 43 
52 16 

51 47 
51 H 
50 39 

50 02 

23 
40 

55 



J2 



47 
47 08 
46 19 

45 26 
44 31 
43 34 
42 34 

41 32 
40 27 



^ 



19 
_ 09 
36 56 
35 41 
34 22 
33 01 

31 38 
30 12 
28 42 
27 II 
25 36 
23 59 

22 20 
20 37 

1853 
17 06 

15 X8 
13 28 

II 36 
9 42 



7 
5 
3 
I 
o 



47 
52 

55 
5H 
00 



440 



o 00 

5 47 
II 26 
16 46 
21 42 
26 12 

30 13 : 
3652 1 

39 35i 
41 5S 
43 57 

45 41 
47 10 
4825 

49 30 

50 23 

51 07 



53 10 
53 07 
53 01 
52 50 
52 37 
52 20 

52 01 

51 38 
51 12 
5044 
50 13 
49 39 

49 02 
48 24 
47 42 
46 59 
46 13 
45 24 

44 33 
43 39 
42 43 
41 44 

4043 
39 39 

3833 
37 23 
36 n 
34 57 
33 41 
32 21 

30 59 
33 
06 

26 35 
25 03 
23 28 

21 50 
20 II 
18 29 
16 43 
14 57 
13 10 



II 

9 
7 
5 
3 
I 
o 



53 14 


51 43 


53 41 


52 13 


54 01 


52 35 


54 15 


52 51 


54 23 


53 02 , 


54 27 


53 09 



20 

29 

37 

43 

49 

55 
00 



450 



o 00 

5 25 
10 41 

15 42 

20 24 

24 42 

2834 
32 02 

35 05 
37 47 
40 08 

42 10 

43 56 

45 27 
40 45 

47 51 
4847 

49 34 

50 13 
5044 

51 09 
51 27 
5J 40 
51 49 

51 53 
51 52 
51 47 
51 38 
51 27 
51 12 

50 53 
50 31 
50 07 
49 40 

40 II 

4839 

48 03 
47 25 

46 45 
46 02 

45 17 

44 30 

43 39 
42 47 

41 51 
40 54 
39 53 
3851 

37 46 
3638 
35 27 
34 14 
32 59 
31 40 

30 19 
28 55 
27 30 
26 02 

24 31 
22 57 

21 21 
19 44 
18 04 

16 21 

14 37 
12 52 



II 

9 
7 
5 
3 
I 
o 



04 
16 
26 
35 
44 
52 
00 



460 



o / 

O 00 

5 03 
10 00 

14 45 
19 12 
23 18 

27 01 

30 24 

33 24 
3604 

3824 
40 27 

42 13 

43 46 

45 06 

46 15 

47 13 

48 02 

4843 

49 17 

49 44 
5005 

50 20 
50 30 

50 35 
50 3D 
50 34 
50 27 
50 16 
50 03 

49 46 
49 26 

45 
48 

48 

47 



03 
37 



47 03 
46 27 
45 48 
45 06 
44 22 
43 36 

42 47 
41 54 
41 00 
40 04 
39 05 
38 04 

36 59 

35 53 
34 43 
33 31 
32 17 
31 00 



26 
25 



41 
»9 

55 
28 

23 59 
22 27 

20 53 
19 18 
17 40 

15 5? 
14 18 

12 34 

1049 
9 03 



7 
5 
3 
I 
o 



39 

50 
00 



47c 



o / 

o 00 

4 45 
9 23 
52 
04 
22 00 



11 



2§ 36 
28 52 
31 48 

34 24 
3644 
3846 



40 34 
42 08 



42 

43 29 

44 40 
40 
32 



^ 



47 14 

47 51 

48 20 

48 42 

48 59 

49 " 

49 >9 
49 21 
49 20 
49 15 
07 
54 



^ 



48 39 
48 20 

4758 
47 34 
47 OO 
46 37 

46 
45 
44 50 
44 09 
43 27 
42 41 

41 53 
41 02 
40 09 

39 14 



P 



16 
37 16 

36 13 
35 07 
33 5? 
3248 
31 36 
30 20 

29 02 

27 42 
26 19 

24 54 
23 27 

21 57 

20 25 
18 51 
17 15 
15 37 
1358 
12 16 



10 34 
851 



06 
20 

34 

47 
00 



Honr Angle* 



b* 
O 



6 



9 



10 



11 



12 



00 
10 
20 
SO 
40 
60 

00 
10 
20 
30 
40 
50 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
30 
40 
60 

00 
10 
20 
30 
40 
50 

00 
10 
20 
80 
40 
50 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
30 
40 
50 
00 



In North latltade, when the star is risinflr or Bast of the meridian, the tabulated azimuths are reckoned from North to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from North to West. 

In 8oath latitude, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from South to East: and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from South to West. 

When the lalltade and decllBatloB are of dlffereat Hame, the tables are to be entered with the supplement of the hour angle and the 
supplement of the tabulated azimuth is to be taken for the required true bearing. 
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AZIMUTH OR TRUE BEARING. 



I^ATITVDK 360. 



DBCI^INATION— SAME NAME AS— I«ATITUDE- 



I«AT1TUBB 2e«>. 



Hoar Angle. 



li« 

O 



2 



3 



6 



9 



lO 



11 



I 



12 



OO 
lO 
30 
30 
40 
50 

OO 
lO 
SO 
30 
40 
60 

OO 
lO 

%o 

30 
40 
60 

OO 
lO 
20 
30 
40 
60 

OO 
lO 
SO 
30 
40 
60 

OO 
10 
30 
30 
40 
60 

OO 
lO 
30 
30 
40 
50 

OO 
lO 
30 
30 
40 
SO 

OO 
lO 
30 
30 
40 
50 

OO 
lO 
30 
30 
40 
60 

OO 
lO 
30 
30 
40 
50 

OO 
10 
30 
SO 
40 
50 
OO 



48° 



o / 

O OO 

4 27 

849 

13 oa 

17 03 

so 46 

24 14 
27 23 

30 15 
32 50 
3506 

37 09 

3857 
40 31 
41 
43 
44 
45 01 



54 



4546 
46 24 

46 54 

47 19 
47 39 

47 52 

48 01 
48 06 
48 06 
48 02 
47 55 
47 45 

47 30 
47 13 
46 52 
46 30 
46 03 

45 34 

4503 
44 28 
43 52 

43 " 
42 30 
41 46 

40 59 
40 10 I 

• I 

39 17 
38 23 
37 27 
36 27 

35 25 
34 21 
33 
32 

30 54 
29 42 j 

28 23 ' 

27 04 i 

25 44 
24 20 
22 55 
21 26 

19 56 
18 24 
16 51 
15 15 
13 38 

" 59 

10 19 

837 



6 

5 
3 
I 

o 



55 
12 

28 

44 
00 



4»3 



o 00 

8 18 
12 17 
16 05 

19 39 

22 59 
26 01 
28 48 

31 19 
33 34 
35 35 



23 

58 



40 22 

41 35 

42 39 

43 33 

44 19 

44 59 

45 32 
4558 

46 19 

46 34 

46 45 
46 51 
46 53 
46 51 

46 45 
46 36 

46 23 
46 07 
45 48 
45 26 
45 01 
44 33 

44 03 
43 29 
42 54 
42 15 
41 35 
40 52 



40 06 
38 26 

3540 

34 39 
33 36 
32 31 
31 23 
30 13 
29 01 

27 45 
26 28 
2508 

23 46 
22 23 

20 57 



19 29 

17 5* 



6 

5 
3 
I 
o 



16 2 

14 53 
13 19 
II 42 

lo 04 
825 



45 
04 
23 
42 
00 



6OO 



o 

o 

3 

7 

II 

15 

18 



00 
57 
50 

35 
12 

35 



21 47 

24 43 
27 25 

29 53 

32 05 

34 05 

35 53 

37 27 

3851 

40 04 

41 10 

42 05 

42 53 

43 34 

44 09 
44 36 

44 59 

45 16 

4528 
45 36 
45 39 
45 39 
45 34 
45 26 

45 14 
45 00 
44 43 
44 21 
43 57 
43 31 

43 02 
42 29 
41 
41 
40 39 
39 57 

30 12 

38 24 
37 35 
36 
35 
34 51 

33 52 
32 51 

31 47 
30 40 

29 31 
28 21 



2 

6 

4 

3 
I 

o 



27 07 

25 51 
24 34 
23 14 
21 52 
20 27 

19 01 

17 33 
16 03 

14 32 
12 59 
II 25 



50 
13 
36 

5« 
18 

39 
00 



5r 



o 00 
3 43 

7 22 

10 56 
14 21 
17 36 

20 39 

23 30 
26 06 
28 30 
30 40 
3238 

34 24 
3558 
37 22 
3837 
3942 

40 40 

41 28 

42 II 

42 47 

43 16 

43 39 
4358 

44 12 
44 21 
44 26 
44 27 
44 24 
44 17 

44 07 
43 



43 
43 17 
42 54 
42 29 

42 01 
41 30 
40 57 
40 21 

39 42 
39 01 

38 18 
37 31 
36 43 
35 53 
34 59 
34 03 

33 06 
32 05 
31 02 
29 57 
28 50 1 

27 41 , 



26 


29 


25 


14 


23 58 


22 


40 


21 


20 


19 57 



18 34 
17 08 

15 40 
14 II 
12 40 
II 08 



35 
01 
26 

50 
13 
37 
00 



530 



2 



o 00 

31 
58 
10 20 

13 35 
16 40 

19 35 
22 19 

24 51 
27 II 

29 18 

31 13 

32 59 

34 32 

35 56 

rA 

39 14 

40 04 

40 48 

41 24 

4» 55 

42 20 

42 40 

42 55 

43 <» 
43 12 
43 14 
43 " 
43 07 

4258 
42 46 
42 31 
42 12 

4^51 
41 26 

40 59 
40 30 

3958 

39 23 
38 46 
38 05 

37 24 
3638 
35 51 
35 01 
34 09 

33 15 

32 18 
31 20 

30 18 
2 



15 
09 

27 00 



I 



25 50 I 
24 37 
23 23 
22 06 
20 48 
19 28 

18 06 
16 42 

15 17 

»3 49 
12 21 

10 51 



9 
7 
6 

4 

3 
I 
o 



20 

48 
16 

43 
09 
34 
00 



630 



o 00 

3 19 

6 35 

9 46 

12 51 

1548 

18 36 
21 13 

23 39 
25 55 

27 59 
29 52 

31 
33 

34 32 

35 46 

36 52 

37 51 

3841 

39 25 

40 04 

40 35 

41 02 

41 23 

41 39 
41 51 

41 58 

42 01 
42 01 
41 58 

41 50 
41 39 
41 24 
41 07 
4047 
40 25 

3958 
30 



59 
3825 

37 49 
37 10 

36 29 
35 45 
34 59 
34 10 

33 19 
32 27 

31 32 
30 34 
29 34 
28 32 

27 27 
26 21 

25 II 
24 01 
22 49 

21 34 
20 17 

18 59 

17 39 
16 16 

14 53 
13 28 
12 02 
10 34 



9 
7 
6 

4 

3 
I 

o 



06 

36 
06 

35 
04 
32 
00 



540 



00 
07 

13 
14 
10 



o 
o 

I 

9 
12 

U 59 

17 39 
20 10 

22 31 

2443 
26 43 
2834 

30 15 

31 4P 

33 09 

34 23 



37 ^ 

38 05 

38 44 

39 16 

39 44 

40 06 

40 23 
40 37 
40 45 
4049 

40 50 
40 48 

4041 

40 31 
40 18 
4003 

39 43 
39 22 

3856 
38 30 
38 00 

37 27 
36 52 
36 15 

35 35 
34 52 
34 07 
33 20 
32 30 
31 38 

30 44 
2048 
28 50 
27 49 
26 45 
25 41 

24 34 
23 25 
22 14 
21 01 
46 

29 



66<' 



I 



\l 



17 II 
15 5» 
14 30 

13 07 

II 

10 



8 

7 
5 
4 

2 
I 
o 



o 

e 

i 

II 
14 



00 

57 
52 
44 

31 
12 



1644 
19 09 
21 25 

23 32 

25 2Q 
27 18 

2857 
30 27 



31 

33 



48 
02 



3409 
35 07 



S 



36 4< 

37 24 

H^ 

38 26 

38 50 

3908 

39 22 
3932 
39 37 
39 
39 

39 32 
39 24 
35 12 

38 57 
38 39 
38 19 

37 55 

37 29 

37 00 
3628 

35 55 
35 19 

34 39 
33 59 
33 15 
32 28 

31 40 
30 50 

29 57 

29 03 
28 05 

27 06 

26 04 

25 01 

23 56 
22 48 
21 39 

20 27 

15 
00 



:s 



16 44 
15 26 
14 06 
12 46 



4? 


II 25 . 


18 


10 01 


51 


837 


24 


7 12 


56 


5 47 


28 


4 21 


59 


2 54 


29 


I 27 


00 


00 



660 I 570 



o 00 

2 47 



S 



i< 

10 55 
13 28 

15 53 
18 12 
20 23 
22 25 

24 19 

26 05 

27 41 
29 10 
3031 

31 44 

32 49 
3348 

35 20 

36 05 
3640 

37 10 
37 34 



t? 



52 
06 

38 18 

38 
3828 

38 

3805 
37 52 
37 35 
37 15 

36 28 
36 00 

3458 
34 23 

33 44 
33 04 
32 22 

31 38 

3051 
30 02 



S 



10 

25 17 
27 21 

26 23 

25 23 
24 21 

23 18 
22 12 
21 04 

19 55 
1844 
17 32 

16 17 
15 01 

13 44 
12 25 

II 05 
9 45 

8 23 



7 
5 
4 
2 
I 
o 



01 

37 

50 

24 
00 



o 

2 
5 
7 



00 

16 
50 



5^ 



10 20 
12 46 

15 05 

17 17 

19 23 

21 22 

23 12 

24 54 

26 28 

27 55 
29 
30 

31 31 

32 30 

33 22 
3408 

34 48 

35 23 

PS 

3638 

36 54 

37 05 
37 13 
37 17 
37 18 

37 15 

37 <» 

3659 
3646 

36 31 
36 12 

3551 
3527 
3501 
34 32 
34 00 
33 26 

32 49 
32 10 
31 29 
30 46 
30 01 

29 13 

28 23 
27 30 

2637 

25 40 
24 41 
23 42 

22 40 

21 35 

20 30 
19 22 

18 13 
17 02 

15 49 
14 36 
13 21 
12 04 
10 47 
9 28 

8 09 
6 

5 
4 07 
2 44 
I 22 
o 00 



58<' 



00 
30 
59 
24 

48 



12 05 

14 19 
16 25 
18 26 
20 20 

22 06 

23 45 

25 17 

26 42 

27 59 

29 10 

30 15 

31 13 

32 05 

32 51 

33 3i 

34 06 

34 37 

35 03 

35 23 

3540 

35 53 

36 01 

36 06 
3608 

36 05 
36 00 
35 52 
3541 
35 26 
3508 

34 48 
34 25 
34 01 
33 32 
33 02 
32 29 



S 



31 

31 

30 37 

29 55 
29 10 

28 24 

27 35 
26 45 
25 51 
24 57 
24 00 
23 02 

22 01 

20 59 

19 55 
18 49 

17 42 
16 33 



15 22 , 
14 II 

1258 I 
II 44 
10 29 
9 12 



I 

5 

3 

2 

I 
o 



19 
59 
39 
20 
00 



590 



o 

2 
4 
7 
9 
II 



00 
22 

42 

01 
16 

27 



13 34" 

15 36 

17 31 

19 20 

21 02 

22 38 

2407 

30 
46 

27 56 
29 00 

29 57 

30 49 

31 34 

32 15 

32 50 

33 21 
3348 

34 09 
34 27 
34 39 
34 49 
34 55 
3458 

34 57 
3452 
34 44 
34 34 
34 21 
3405 

33 46 
33 24 
32 59 
32 33 
32 93 
31 32 

3058 
30 22 

29 43 
29 03 

28 20 
27 35 

26 47 

2558 
25 07 

24 15 

23 19 
22 22 

21 23 

20 22 
19 20 

18 16 
17 II 

16 04 

14 55 
13 46 
12 35 
II 23 
10 10 

855 



7 41 
625 

509 
52 

35 

17 
00 



Hour Ani^Ie* 



O 



3 



8 



6 



8 



9 



10 



11 



13 



ni« 
00 
10 
30 
SO 
40 
&0 

00 
10 
30 
SO 
40 
60 

00 
10 
30 
SO 
40 
50 

00 
10 
30 
SO 
40 
50 

00 
10 
30 
SO 
40 
SO 

00 
10 
30 
SO 
40 
SO 

00 
10 
30 
SO 
40 
SO 

00 
10 
30 
so 
40 
so 

00 
10 
30 
so 

40 
SO 

00 
10 
30 
so 
40 
so 

00 
10 
30 
so 
40 
so 

00 
10 
30 
so 
40 
so 
00 



In THorttk l«titade« when the star is rising or East of the meridian, the tabulated azimuths are reckoned from North to East; and 
when the star is setting or West of the meridian, the Ubulated azimuths are reckoned from North to West. 

In 8oath latitude, when the star is rising or East of the meridian, the tabulated azimuths arc reckoned from South to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from South to West. 

When the Utltnde and decllBatlon are of different aaMe, the tables are to be entered with the supplement of the hour angle and the 
supplement of the tabulated azimuth is to be taken for the required true bearing. 
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AZIMUTH OR TRUE BEARING. 



I«AT1TIJDB 260. 




DECI^INATION— SAME NAME AS— I,ATITUDE. 




I^ATTTtTDE 36o. 


Hour Anffle. 


60° 


61® 


630 


68° 


64° 


660 


66° 


670 


680 


6O0 


70O 


Hoar Ancfle. 


li. 


HI* 


o / 


/ 


f 


/ 


/ 


/ 


/ 


f 


/ 


/ 


/ 


li« in* 


O 


OO 


O 00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 




lO 


2 I6 


2 07 


35? 


I 53 


I 47 


I 41 


I 34 


I 29 


I 24 


I 19 


I 14 


10 




20 


6 3^ 


6 17 


3 45 


3 33 
5 18 


3 21 


3 09 


2 58 


2 48 


2 37 


2 28 


30 




80 


5 57 


5 37 


5 00 

638 


4 43 


4 26 


4 II 


3 55 


3 41 


SO 




40 


847 


8 18 


7 52 


726 


7 01 


615 


5 54 


532 


5 12 

6 27 


452 
6 03 


40 




50 


10 51 


10 17 


9 44 


9 12 


842 


8 13 


7 45 


7 18 


652 


60 


1 


OO 


■12 52 


12 II 


II 32 


10 56 


10 20 


9 46 


9 13 


8 41 


8 II 


1 41 


7 13 


1 00 




10 


14 47 


14 02 


13 18 


12 36 


11 55 
13 26 


II 16 


10 39 


10 02 


9 28 


8 53 


8 20 


10 




30 


16 38 


1548 


1459 
10 35 


14 12 


12 43 


12 01 


II 20 


10 41 


10 03 


9 26 


30 




80 


18 23 


17 28 


15 43 


14 54 
16 18 


14 06 


13 20 


12 35 


11 53 


II II 


10 30 


SO 




40 


20 02 


19 03 


18 06 


17 II 
1833 


15 27 
1643 


14 37 


13 48 


13 02 


12 16 


II 31 


40 




60 


21 34 


20 32 


19 32 


17 37 


15 49 


14 57 


1407 


13 19 


12 30 


60 


2 


OO 


23 01 


21 56 


20 53 


19 52 


18 52 


17 54 


16 57 


16 04 


15 10 


14 18 


13 28 


3 00 




10 


24 21 


23 14 


22 09 


21 05 


20 02 


19 02 


18 02 


17 05 


1609 


\Vd 


14 21 


10 




20 


25 36 


24 27 


23 19 


22 12 


21 08 


20 05 


19 04 


18 04 


17 06 


15 12 


30 




30 


26 43 


25 33 

26 34 


24 23 


23 16 


22 09 


21 05 


20 01 


1859 


17 59 

18 48 


16 59 


16 01 


SO 




40 


27 46 
2843 


25 24 

26 18 


24 14 


23 06 


22 00 


21 54 


1950 


17 47 


16 46 


40 




60 


27 29 


25 07 


2358 


22 50 


21 43 


20 38 


19 34 


18 31 


17 28 


60 


3 


OO 


29 34 


28 20 


27 07 


25 56 


24 46 


23 37 


n 28 


21 22 


20 17 


19 12 


1808 


8 00 




lO 


30 20 


29 08 


27 53 


26 40 


25 2Q 


24 IQ 

2458 


23 10 


22 03 


20 56 


19 50 


1844 


10 




30 


31 00 


29 46 


28 32 


27 20 


26 08 


2348 


22 40 


21 31 


20 24 


19 17 
1948 


30 




80 


31 35 


30 21 


29 08 


^Z55 


26 43 


25 32 

26 03 


24 22 


23 13 


22 04 


2055 


SO 




40 


32 07 


30 52 


29 39 


28 26 


27 15 


24 52 


23 42 


22 33 


21 24 


20 16 


40 




50 


32 33 


31 20 


30 07 


2854 


27 41 


26 30 


25 19 


24 09 


22 59 


21 49 


20 41 


60 


4 


OO 


3255 


31 42 


30 29 


29 17 


28 05 


2653 


2541 

26 02 


24 32 


23 22 


22 12 


21 03 


4 00 




lO 


33 14 


32 01 


30 49 


29 36 


28 24 


27 13 


24 52 


23 42 


22 31 


21 22 


10 




30 


3328 


32 15 


31 03 


29 51 


28 41 


27 29 


26 18 


25 07 


2358 


22 48 


21 38 


30 




30 


3338 


32 26 


31 15 


30 04 


28 53 


2742 


26 31 


25 21 


24 II 


23 02 


21 52 


SO 




40 


33 45 


32 34 


31 23 
31 28 


30 12 


29 02 


27 52 


26 41 


25 32 


24 23 


23 13 


22 03 


40 




&0 


3348 


3238 


30 18 


29 09 


27 59 


26 49 


25 40 


24 30 


23 21 


22 12 


50 


6 


OO 


3348 


32 39 


31 30 


30 20 


29 II 


28 03 


26 53 


25 44 
25 46 


24 36 


23 26 


22 17 


6 00 




lO 


33 44 
33p 


32 36 


31 28 


30 19 
30 16 


29 12 


28 03 


26 54 


24 38 


23 30 


22 21 


10 




30 


32 31 


31 23 


29 09 


28 00 


26 53 


2545 


24 38 


23 30 


22 22 


30 




SO 


33 29 


32 22 


31 15 


30 09 


29 02 
28 55 


27 56 


2648 


2542 


24 35 


23 28 


22 21 


SO 




40 


33 16 


32 II 


31 05 


29 59 


27 40 
2758 


26 42 


25 36 


24 30 


23 24 


22 17 


40 




60 


33 01 


31 57 


3052 


2947 


2843 


26 33 


25 28 


24 22 


23 16 


22 IX 


60 


6 


OO 


3243 


31 40 


30 36 


2933 


a8 30 


27 25 


26 21 


25 17 


24 13 


23 08 


22 02 


6 00 




lO 


32 23 


31 21 


30 18 


29 16 


28 13 


27 10 


26 07 


25 03 

24 48 


24 00 


22 56 


21 53 


10 




30 


32 00 


30 59 


2958 


^56 


27 54 


26 52 


25 50 


2346 


22 43 


21 40 


30 




SO 


31 34 


30 34 


2934 


28 34 


27 34 


2633 


25 3-' 


24 30 


23 28 


22 27 


21 26 


SO 




40 


31 05 


3007 
2938 


29 08 


28 09 


27 10 


26 10 


25 10 


24 II 


23 II 


22 10 


21 09 


40 




50 


30 36 


28 41 


27 43 


26 44 


25 46 


24 47 


2348 


22 50 


21 50 


20 50 


60 


7 


OO 


3003 


29 06 

2833 


28 10 


27 13 


26 17 


25 20 


24 22 


23 24 


22 27 


21 29 


30 30 


7 00 




lO 


20 27 
2850 


27 37 


26 42 


25 47 


24 51 


23 55 


22 59 


22 02 


21 06 


20 08 


10 




30 


2757 


Td 


26 09 


25 15 


24 21 


23 26 


22 31 


21 36 


20 40 


1944 
19 18 


30 




30 


28 II 


27 19 


25 34 


24 41 


23 48 


22 54 


22 00 


21 07 


20 13 


SO 




40 


27 29 


2639 


2548 


24 56 


24 05 


23 13 


22 21 


21 29 


20 37 


1944 


18 51 


40 




50 


26 46 


25 56 


25 06 


24 16 


23 27 


22 37 


21 46 


20 56 


20 05 


19 14 


18 23 


60 


8 


OO 


2559 


25 12 


24 23 


23 36 


2247 


21 59 
21 18 


21 09 


20 20 


1032 
1856 


18 42 


1751 


8 00 




lO 


25 12 


24 25 


23 39 


22 52 


22 05 


20 31 


1943 


18 07 


17 19 


10 




20 


24 23 


23 37 


22 53 


22 08 


21 22 


2037 


1950 


19 05 
18 24 


18 19 


17 32 


1645 


30 




SO 


23 31 


22 48 


22 04 


21 20 


20 37 


19 53 


IQ 08 
18 25 


17 40 


16 55 


16 10 


SO 




40 


22 37 


21 56 


21 13 


20 32 


19 50 


19 08 


17 42 


17 00 


16 17 


15 34 
14 56 


40 




SO 


21 41 


21 02 


20 22 


19 41 


19 01 


18 21 


17 39 


16 59 


16 19 


15 37 


60 


9 


OO 


20 45 


20 07 


19 28 

18 33 


18 49 


18 II 


17 33 


:6 53 


16 14 


15 35 


1456 


14 17 


9 00 




lO 


1046 
1845 


19 10 
18 II 


17 56 


17 19 


16 43 


16 06 


15 29 


14 51 


14 13 


13 36 


10 




30 


'Z3f 


17 01 


16 26 


15 51 


15 16 


14 41 


14 05 


13 30 


12 55 


30 




SO 


17 43 


17 10 


16 38 


16 05 


15 32 


14 59 


14 26 


13 52 


13 19 


12 46 


12 II 


SO 




40 


16 40 


16 09 


1538 


15 07 


14 36 


14 05 


13 34 


13 02 


12 32 


12 00 


II 27 


40 




50 


15 35 


15 06 


14 37 


14 07 


13 39 


13 10 


12 41 


12 12 


11 43 


II 13 


10 43 


60 


10 


OO 


14 29 


14 02 


13 35 


13 08 


12 41 


12 14 
II 16 


II 46 


II 19 


10 52 


10 25 


9 57 


10 00 




lO 


13 21 


12 57 


12 31 


12 06 


II 41 


10 51 


10 26 


10 01 


936 
847 


III 


10 




30 


12 12 


II 50 


II 27 


II 04 


10 41 


10 18 


I58 


9 33 
837 


tVy 


30 




SO 


II 02 


10 42 


10 21 


10 01 


40 
8 38 


19 
8 19 
7 18 


756 


V^ 


SO 




40 


8 40 


9 33 


8 07 


856 


8 00 


7 42 


7 23 


7 05 


40 




50 


823 


7 51 


7 35 


7 02 


645 


6 30 


614 


556 


60 


11 


OO 


726 


7 13 


659 


645 


631 


617 


6 02 


5 49 


5 35 


5 " 


507 


11 00 




lO 


6 14 


6 02 


5 50 


5 39 


5 27 


5 15 


5 03 


4 52 


4 40 


428 


4 16 


10 




30 


5 00 


450 


441 


4 31 


4 22 


4 13 


4 03 


3 54 


3 44 


3 35 


326 


30 




SO 


3 45 


338 


3 31 


2 16 


3 17 


3 10 


3 03 


2 55 


2 49 


2 42 


2 35 


SO 




40 


2 30 


2 26 


2 21 


2 II 


2 07, 


2 02 


I 58 


1 52 


148 


I 43 


40 




60 


I 15 


I 13 


I II 


I oS 


1 05 


I 03 


I 01 


59 


057 


054 


52 


60 


12 


OO 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


13 00 



In North latitude, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from North to East; and 
when the star is setting or West of the meridian, the tabulated aadmuths are reckoned from North to West. 

In Sooth lotltade, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from South to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from South to West. 

When the latltode and declination are of different name, the tables are to be entered with the supplement of the hour angle and the 
supplement of the tabulated azimuth is to be taken for the required true bearing. 
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AZIMUTH OR TRUE BEARING. 



liATITUl^B 370. 



DBCUNATION— 3AMB NAMB AS— I^ATITUDB. 



liATITVOB S70. 



Hour Allele* 



li. 
O 



2 



3 



6 



9 



10 



11 



12 



« 
00 
10 
20 
SO 
40 
50 

00 
10 
20 
30 
40 
60 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
60 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
SO 
40 
SO 

00 
10 
20 
30 
40 
60 

00 
10 
20 
SO 
40 
60 
00 



24< 



260 



o / 
180 cx> 
142 30 

132 31 
112 15 
106 II 
102 08 

99 10 

96 52 

95 00 

93 24 
93 00 

9045 

8936 
88 32 
87 31 
8634 
8538 
8446 

83 53 
83 02 
82 13 
81 23 
8033 
79 44 

7855 
78 05 

75 35 
7445 

73 53 
73 00 
72 07 

71 X3 ! 
70 17 . 
69 20 

68 22 
67 22 
66 21 
65 30 
64 14 
63 07 

61 59 
60 47 

59 34 
58 19 
57 01 
5538 

54 14 
52 47 

40 41 
48 04 
46 21 

44 34 
4244 
40 48 

3849 
3644 
34 35 

32 21 
30 00 
27 37 
25 08 
22 34 
»9 55 



17 13 
14 2 

" 3: 
8 46 

5 51 

2 56 

o 00 



O I 

180 00 
131 07 
"2 53 

104 51 
100 

97 



18 
18 




87 27 
8632 

8539 
8448 

8359 
83 II 

82 23 

81 37 
80 50 
80 03 

7? '7 
7830 

V' 

76 09 

75 20 
74 3» 
7341 

72 51 
72 00 
71 08 
70 14 

69 30 

68 24 

67 27 
66 27 



64 



27 
25 



63 21 
62 15 

61 07 
5956 
58 44 
57 29 
56 " 
54 50 

53 26 
51 59 
50 29 

4855 
47 17 
45 35 

43 50 
42 00 

40 06 

3808 

3604 

33 56 

31 44 
29 36 

27 05 
24 37 

32 06 

»9 3i 

16 52 
14 08 
II 23 

834 

5 44 

2 53 
o 00 



200 



O t 

180 00 

"3 31 
lOI 38 

9648 

94 07 
92 17 




^ 



85 16 
84 30 
8346 
83 02 
83 19 
81 35 

8053 
80 10 

27 
43 
77 59 
77 16 

76 31 
75 46 
75 01 
74 14 
73 27 
72 39 

71 50 
71 00 
70 09 
69 16 
68 23 
67 27 

6631 

65 32 

^ 33 

63 31 
63 28 

61 23 



^ 



60 

59 
57 53 
5638 
55 21 
54 01 

52 37 
51 II 
49 41 
48 09 
46 32 
4451 

43 06 
41 17 

39 25 
37 27 
35 26 
33 19 

31 08 

2853 
26 32 

24 09 

21 40 
19 07 

16 30 

13 52 

II 09 

823 

5 37 
2 49 
o 00 



270 



8q 26 

88 52 
88 18 

8744 
8709 

8635 
86 00 

85 25 
8450 
84 15 
83 40 

8304 
82 38 

81 51 
81 14 

8037 
79 59 

70 21 

7842 
7803 

77 23 
76 42 
76 01 

75 19 
74 36 
73 52 
7308 
72 22 

71 36 

7048 
69 59 

68 18 

67 25 
6631 



51 49 
50 24 
4855 
47 22 
45 46 
44 07 

42 23 
40 35 
3844 
36 47 
34 47 
32 42 

30 33 
28 20 
26 02 

23 40 
21 14 

1844 

16 10 
13 34 
10 55 
813 
5 30 
2 45 
o 00 



280 



65 35 
64 38 

633? ; 
62 38 > 

6135; 
6030 , 

59 24 1 
58 14 1 
57 03 1 
55 49 
54 32 
53 12 



I 



o t 
o 00 

76 09 

81 58 

82 15 
82 17 
82 09 
81 55 
81 37 
81 15 



80 51 
80 2^ 

79 56 
79 26 

78 55 
78 22 



77 48 
77 14 
7638 
76 01 

75 24 
74 45 

74 05 
73 25 
72 43 
72 00 
71 17 
70 32 

%t 

68 09 
67 18 
66 27 
65 34 

64 39 
63 43 
62 45 
6i 44 
60 42 
5938 

58 32 
57 23 
56 12 
5458 
53 42 
52 23 

51 01 
49 36 
48 08 

4636 
45 01 
43 22 

41 40 

39 53 
38 03 
36 o& 
34 09 
32 06 

2959 
27 47 
25 32 
23 II 
20 48 
18 21 

15 51 
13 17 
10 41 

8 03 

5 22 

2 41 
o 00 



200 



o / 
o 00 

VI 

71 27 

74 55 

76 49 

77 56 

78 33 
7852 
7859 
78 57 
7850 

78 37 
78 19 

78 00 

77 37 
77 " 
76 44 

76 16 
7546 

75 13 
74 40 
74 06 
73 29 

72 52 

72 14 

71 34 
70 53 
70 II 

69 27 

68 42 

67 56 
67 09 
66 30 
65 29 
64 37 

63 43 
62 47 

61 50 

60 50 

59 49 

5845 

57 40 
56 32 
55 21 

54 08 
5253 
51 35 

50 14 
48 49 
47 22 
45 50 
44 16 
42 38 

40 57 
39 12 
37 22 
35 29 
33 31 
31 30 

29 25 
27 14 
25 02 
22 44 
20 23 

17 59 

15 31 
13 01 
10 37 

7 53 
5 16 
2 38 
o 00 



300 31< 



o 00 

3538 

54 30 
63 46 

6849 
71 47 

73 39 

74 51 

75 36 

76 04 
76 19 
76 24 



76 
7« 
76 
75 

75 



22 

15 
03 

S 



75 06 

74 42 
74 16 
7348 
73 18 
72 47 
72 13 

71 39 
71 02 
70 2^ 
69 46 
05 
23 



% 



67 40 
66 



66 
65 20 
64 30 
63 40 

62 47 
61 52 
60 55 

5856 
57 53 

5648 
55 41 
5431 
53 20 
52 05 
50 47 

40 26 
48 03 
46 36 
45 06 
43 32 

41 55 

40 15 
38 30 
36 43 
3450 
32 55 
3055 

38 52 
26 43 



24 
22 



32 

18 



1958 
17 36 

15 II 
12 44 
10 14 



7 

5 

2 

o 



42 
10 

35 
00 



o 00 
28 04 

46 22 

56 51 

is 

69 29 
71 12 

72 23 

73 09 

73 40 
7358 

7408 

74 09 
74 05 
73 57 
73 44 
73 27 

73 08 
72 46 
72 22 

71 55 
71 27 
70 56 

70 34 

69 50 

60 14 

68 37 

6758 
67 18 

6636 
6552 
6508 

64 31 

63 32 
62 42 

61 50 
6056 
60 00 

59 03 
58 03 

57 01 

55 57 
54 49 
53 41 
52 29 
51 16 
49 59 

4838 

47 16 
45 50 
44 20 
42 48 
41 12 

39 32 



3« 
34 
32 



03 

12 

18 



30 20 



28 
26 
24 



18 
12 
04 



21 51 
19 34 
17 15 

14 53 
12 38 

10 01 

7 33 

5 03 
2 32 

o 00 



S20 



o 00 
22 55 

3950 
5045 

7 44 

2 20 



I 



33< 



65 26 

6738 

69 10 

70 16 

71 02 
71 32 

71 53 

72 05 

72 08 

73 06 
73 00 
71 48 

71 34 
71 16 

7055 , 
70 33 
70 07 

69 39 ! 

%% 

68 04 
67 39 
6^52' 
6613 

65 33 
64 51 
64 07 
63 22 

6234 ' 
61 45 

60 54 I 
60 00 
5906 ' 
58 09 
57 10 
56 09 

55 05 

53 59 
52 51 
51 40 
50 27 

49 10 

47 52 
46 29 

45 Q4 
43 36 
42 05 
40 30 

3852 

37 10 

35 

33 

31 

29 



t 
% 



27 46 
25 42 

2335 
21 25 
19 II 

1655 
1434 

13 13 

9 49 
7 24 

4 56 
2 28 

o 00 



o 00 

19 13 
3435 
45 26 
52 51 
57 59 



61 



^ 



34 
10 

02 

67 25 

68 

69 



6938 

^ 59 
70 II 

70 15 
70 14 
7009 



$9 59 

68 46 
68 21 



67 54 
67 25 

6653 
66 20 

65 45 
^ 07 

63 
6306 

62 31 
61 35 
6047 



340 



59 57 
59 04 
58 II 
57 15 
56 16 
55 16 



54 13 
53 08 
52 01 

5050 
49 38 
48 22 

47 <H 
45 43 
44 19 
42 52 
41 21 

3948 

38 10 
36 29 
34 
32 

31 07 
29 II 

27 13 
25 12 

23 07 
20 59 

18 47 

16 33 



14 
II 

9 
7 
4 

2 
o 



17 
57 
37 
13 
50 
25 
00 



o 00 
16 29 

30 33 
40 51 
48 27 

53 55 

57 52 
60 48 

63 59 

64 37 

6645 



67 25 

%% 

68 35 
6830 
68 39 

68 34 
68 14 
68 03 
67 44 
67 25 
67 03 

6638 
66 II 

65 42 
65 II 

64 37 
64 02 

63 24 
62 45 
62 04 

61 31 
6036 

59 49 

59 <^ 
58 08 

57 15 
56 31 
55 23 
54 24 

53 21 
52 17 
51 II 
50 02 
4849 
47 34 

46 16 
44 56 
43 33 
42 07 
40 37 
39 05 

37 29 

35 49 
34 07 
32 21 
30 31 

38 38 

36 43 
24 42 
22 39 
20 34 
18 24 
16 13 

13 59 
II 42 

9 25 
705 

4 43 
2 32 
O 00 



350 



o t 

O 00 
14 22 
2^56 

36 55 
44 30 
50 09 



2 



54 24 

7 35 
02 

61 53 

63 19 

64 24 



65 13 

^5 51 

66 17 

6635 

6645 
6650 

66 43 

66 21 
66 04 

65 45 

65 23 
6458 

64 31 
64 01 

63 56 

62 20 

61 43 
6i 03 
60 20 

59 37 

5850 

5803 
57 12 
56 20 
55 26 

54 30 
53 31 

52 30 

51 26 
50 20 
49 II 
48 01 
4647 

45 31 
44 " 
4248 
41 23 
39 55 
23 



% 



3648 
35 10 
33 29 
31 45 
29 57 
28 05 

a6 II 

24 12 
22 12 
20 08 
18 02 

15 53 

13 41 
II 28 



I 

4 

2 
o 



38 

19 
00 



Hoar Anc^le* 



li. 
O 



2 



3 



6 



O 



10 



11 



12 



00 
10 
20 
SO 
40 
50 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
SO 
00 



In North latltade, when the star is rising or Bast of the meridian, the tabulated azimuths are reckoned from North to Bast; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from North to West. 

In Soath latltade, when the star is rising or Bast of the meridian, the tabulated azimuths are reckoned from South to Bast; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from South to West. 

When the latltade and decUaatlom are of different naaie, the tables are to be entered with the supplement of the hour angle and the 
supplement of the tabulated azimuth is to be taken for the required true bearing. 

5682 — 02 8 
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AZIMUTH OR TRUE BEARING. 



liATITUDE 270. 



DECUNATION— SAME NAME AS— X,ATITUDB, 



UkTITVDB 370. 



Hour Ang,le» 



O 



3 



6 



10 



11 



12 



00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
60 

00 
10 
20 
30 
40 
60 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
&0 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
60 

00 
10 
20 
80 
40 
50 

00 
10 
20 
30 
40 
50 
00 



360 



o 00 

12 42 

24 05 

33 30 
40 56 

46 41 

51 06 

54 31 

57 10 

59 U 

60 50 

62 06 

63 

63 
64 21 

64 45 

65 01 
65 10 

65 14 
65 12 
65 06 
6456 

64 43 
64 26 

64 07 

63 44 

63 19 
62 52 

62 22 

61 50 

61 16 
60 39 
60 01 
59 20 

58 37 
57 53 

P^ 

55 25 
54 31 
53 36 

52 38 

51 38 
50 34 
49 30 
48 22 

47 12 
45 59 

44 44 
43 26 
42 04 
40 40 

39 13 
37 42 

36 08 

34 32 
32 52 
31 09 
29 22 

27 33 

25 40 

23 45 
21 46 

1944 
17 40 

15 33 

13 24 
II 13 

9 01 

6 47 
4 34 
2 16 
o 00 



37° 88° : 30° 



o 00 
II 19 
21 41 
30 32 
37 45 
43 29 

48 01 

51 35 

54 24 
56 39 
58 24 
5948 

60 54 

61 46 

62 26 
62 
63 

63 31 

63 39 
63 40 
6338 
63 32 
63 21 

63 07 

62 50 
62 29 
62 07 
61 41 
61 13 
60 43 

60 10 



U 



58 18 
57 37 
56 53 

56 07 
55 19 
54 29 
53 37 
52 42 
51 45 



50 45 
49 43 
48 39 
47 32 
46 23 
45 12 



43 56 
42 39 
41 19 

39 56 
38 29 
37 01 

35 28 
33 53 
32 14 

30 33 
28 48 
27 00 

25 09 
23 16 
21 20 
19 20 
17 18 
15 14 

13 08 

10 59 

840 

638 
4 27 
2 13 
o 00 



o 00 
10 II 
19 40 
27 56 
34 53 
40 33 

45 08 
48 48 
51 46 
54 08 

56 03 

57 34 

58 47 

59 46 

60 32 

61 06 
61 33 

61 51 

62 03 
62 09 
62 10 
62 07 

61 48 

t\^ 

6054 
60 31 

60 05 
59 36 



^ 



31 
57 55 
57 17 
56 37 
55 55 

55 09 
54 22 
53 33 
52 41 
51 48 
50 52 



tl 



54 
53 

47 49 

46 

45 3 
44 24 



'i 



43 10 
41 54 
40 35 
39 13 
37 48 
36 19 

3448 

33 14 

31 38 

29 57 
28 14 

26 28 

24 39 
22 47 

2053 
1856 
1656 
1455 

12 51 

10 
8 

6 29 
4 20 
2 10 
o 00 



o 00 

17 56 

25 41 
32 19 
37 53 

42 27 
46 II 

49 H 

51 43 

53 45 

55 23 

56 43 

57 47 
5838 
59 18 

59 50 

60 13 

60 28 
6038 
60 42 
60 42 
60 37 
60 29 

60 16 
60 01 

59 42 
59 20 

58 55 
58 28 

57 58 
57 26 
56 52 
56 16 
55 36 

54 55 

54 12 
53 25 

52 37 
51 47 

50 54 
49 59 



01 
02 



45 
4c 
46 59 
45 54 
44 47 
43 36 

42 24 
41 08 

39 50 
38 29 
37 05 
35 39 

34 09 
32 37 
31 01 
29 23 
27 41 
25 57 

24 09 
22 20 

20 28 

1833 
16 

14 



^ 



12 35 
10 32 

8 27 



6 

4 

2 
o 



21 

14 

08 

00 



40° 



o 00 

8 26 

16 27 

23 43 

30 01 

35 25 

39 56 
43 42 
4648 

49 23 
51 30 

53 14 

54 40 

55 49 
5646 

57 31 
5807 

5834 

5854 
59 07 
59 15 
59 17 
59 15 
59 09 

5859 
5845 

58 29 
5809 

57 47 
57 21 

5653 

56 22 

55 50 
55 13 
54 35 
53 56 

53 
52 
51 41 

50 52 
50 00 
49 06 

48 09 
47 10 
46 08 
45 05 

4358 
42 49 

41 37 

40 23 

39 05 
37 46 

36 24 
3458 

33 29 

31 59 
30 24 
28 48 
27 08 
25 25 

23 40 

21 53 
20 02 
18 09 
16 15 

14 17 

12 19 
10 18 
8 16 
6 13 
4 10 
2 05 
o 00 



410 



00 

45 



15 09 
21 55 

27 57 

33 09 

37 37 

41 22 

44 31 

47 08 
49 20 

51 09 

52 40 

53 54 

54 56 

55 45 

56 26 

56 57 

57 20 
57 37 
57 47 
57 52 

•57 53 
57 49 

57 42. 

57 30 
57 15 
5658 
56 37 
56 13 

55 46 
55 17 
54 46 
54 II 
53 35 
52 56 

52 14 
51 30 
5045 
49 56 
49 05 

48 12 

47 17 
46 19 

45 18 
44 15 

43 10 

42 02 

40 51 
39 37 

38 21 

37 03 
35 42 

34 18 

32 50 
31 21 
2048 

28 13 
26 35 
24 54 



23 
21 



II 
26 



19 37 
17 47 
15 54 
13 59 

12 02 

10 05 

8 06 

6 05 

4 04 
2 02 
o 00 



42< 



43> 



I 



o 

7 

13 



00 
08 

59 



II 

9 
7 
5 
3 
I 

o 



ao 20 

26 03 

31 05 

35 26 

39 10 

42 19 

44 59 

47 15 

49 <» 

5043 

52 02 

53 07 

54 01 

54 44 

55 19 

5546 

56 06 
56 
56 
56 31 
56 30 

56 25 
56 15 
56 02 

55 47 
55 27 
55 06 

54 40 
54 12 
53 43 
53 09 
52 

51 

51 16 

50 33 
49 49 
49 01 

48 II 

47 19 

46 24 

45 28 
44 27 

43 26 
42 21 
41 15 

40 05 

3853 
37 38 

36 20 

35 00 
3338 

32 12 

30 44 
29 12 

27 38 
26 02 

24 23 

22 42 
20 58 
19 12 
17 24 
15 33 
13 41 



I 



47 
51 
55 
57 
58 
59 
00 



o / 
o 00 
636 
12 58 
1856 
24 21 
29 10 

33 24 

37 04 
40 14 

42 56 

45 13 

47 09 

48 49 

50 II 

51 20 

52 18 

53 05 

53 43 

54 13 
5^ 35 

54 52 

55 03 
55 09 
55 10 

55 07 
55 00 

54 49 
54 35 
54 18 
53 57 

53 33 
53 



52 , 
52 06 
51 
50 



45 31 
44 36 
43 37 
42 36 

41 33 
40 27 

3? 18 
3807 
36 54 
3538 
34 18 
32 57 



7 
5 
3 
I 
o 



44 
49 
53 
56 
00 



440 


45° 


/ 


/ 


00 


00 


6 07 


5 41 


12 03 


11 15 


17 39 
22 48 


16 30 


21 22 


27 25 


2548 


31 32 


2946 


3507 
38 15 


33 18 
36 23 


40 57 


39 Q4 


43 16 


41 24 


45 14 


43 24 


4656 


4508 
46 37 


48 22 


49 35 
5036 


4751 
4855 


51 26 


49 49 


52 06 


5032 


5240 


5x08 


5306 


51 36 


53 25 


51 58 


53 38 


52 15 


53 47 


52 25 


53 50 


52 30 


53 49 


5231 


53 44 


52 29 


53 35 


52 21 


53 23 


52 11 


53 07 


51 57 


5248 


51 40 


52 26 


5» 18 


52 01 


50 55 


51 33 


50 29 


51 03 


50 00 


50 31 
4956 


49 29 
4855 



43 44 
42 46 

41 46 
40 44 

39 40 

38 32 
37 22 
36 09 

34 55 

33 37 
32 17 



31 


32 


30 54 


30 


06 


29 


29 


28 


37 


28 


01 


27 05 


26 


30 


25 


30 


24 57 


23 53 


23 


22 


22 


14 


21 


45 


20 


31 


20 


04 


18 48 


18 


23 


17 


01 


16 


39 


15 


13 


14 53 


13 23 


13 05 

1 


II 


31 


11 


16 


9 39 


9 


26 



7 

5 

3 
I 

o 



34 
41 
47 

54 
00 



46° 47° 



50 16 


^2 '? 


48 18 


49 i5 
4851 


48 36 


47 39 


47 54 


46 57 


48 06 


47 09 


46 13 
45 26 


47 16 


46 21 


46 25 


45 32 


4438 



42 52 

41 55 
40 57 
3? 55 
3ii52 

37 46 
36 37 
35 26 
34 12 
32 56 
31 37 

30 15 

28 52 

27 25 

25 57 
24 26 

22 52 

21 17 

1938 

17 59 
i6 17 

14 33 
1248 

II 01 
9 13 



7 

5 

3 
I 

o 



24 
33 
43 
52 
00 



o / 

o 00 

5 19 
10 3p 

15 26 
20 04 

24 18 

28 08 

31 34 
34 35 
37 16 

39 35 

41 36 

43 22 

44 52 

46 10 

47 16 

48 12 

4858 

49 36 
5007 

50 31 

50 50 

51 03 
51 10 

51 13 
51 13 
51 07 
5058 

50 45 
50 30 

50 II 

49 49 

40 24 

4856 
48 26 

47 54 

47 18 
46 40 
46 00 

45 17 
44 32 
43 44 

42 53 

41 59 
41 05 
40 07 

39 °7 
05 



^ 



36 59 
35 52 
34 42 
33 29 
32 15 
3057 

29 37 
28 15 

26 50 

25 23 

23 54 
22 22 

20 48 
19 12 

17 35 
15 55 
14 14 
12 30 

10 46 
8 59 

Vi 

3 37 
X 49 

o 00 



O 00 

458 

9 4 
14 
18 51 

22 54 

26 35 

29 55 
32 53 
35 y 
37 50 
39 52 



41 
43 



38 
10 



44 30 
4538 

46 37 

47 25 

48 06 

483? 

49 06 
49 26 

49 41 
49 51 

49 56 
49 56 
49 53 
49 45 
49 35 
49 21 



Ji 



04 
42 
48 19 
47 53 
47 24 
46 53 



46 
45 



18 
41 



45 02 
44 20 
43 36 
42 49 

42 00 

41 07 
40 14 

3? 17 
38 19 
37 17 

36 13 
35 07 
3358 
32 47 
31 34 
30 »7 

28 5Q 

27 38 
26 15 

24 50 
23 22 
21 52 

20 21 
18 46 
17 II 
15 33 
13 54 
12 13 

10 31 
8 46 

7 04 
5 18 
3 32 
I 47 
o 00 



Hour Anklet 



O 



2 



« 



9 



10 



11 



12 



00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
60 

00 
10 
20 
80 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
80 
40 
50 

00 
10 
20 
SO 
40 
50 
00 



In North Utltudej when the star is rising or Hast of the meridian, the tabulated azimuths are reckoned from North to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from North to West 

In South latltode, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from South to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from South to West. 

When the latitude and decllnaUon are of different name, the tables are to be entered with the supplement of the hour angle and the 
supplement of the tabulated azimuth is to be taken for the required true bearing. 
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AZIMUTH OR TRUE BEARING. 



I«AT1TUDB 270. 



DECLINATION— SAME NAME AS— LATITUDE. 



I4ATITUIIB 270* 



Honr Ancle* 



li« 
O 



3 



6 



9 



10 



11 



12 



00 
10 
SO 
30 
40 
60 

00 
10 
30 
30 
40 
60 

00 
10 

»o 

80 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
60 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 
00 



48^ 


t 


00 


4 39 


9 13 


13 37 


1745 


21 37 


25 09 
28 23 


31 17 


33 53 
36 10 


38 12 


39 59 


41 32 


42 53 


44 03 


45 03 


45 54 


4637 


47 " 


4803 


48 20 


4831 


4838 


4841 


4840 


4834 


48 24 


48 XI 


47 56 


47 37 


47 15 


46 50 


46 22 


4551 


45 18 


44 43 


4405 


43 24 


42 41 


41 54 


41 06 


40 16 


T^ 


37 30 


36 30 


35 27 


34 22 


33 15 


32 05 


3053 


2939 


28 21 


27 02 


25 40 


24 17 


22 52 


21 23 


19 54 
iS 21 


1647 


15 12 


n 35 


" 57 


10 16 


836 


654 


5 " 


328 


1 44 


00 



490 



o 00 

t22 

xa 48 
16 44 
20 24 

M49 
26 55 
29 45 
32 17 
34 
35 



?^ 



38 22 

39 55 

41 17 

42 29 

43 30 

44 23 

45 07 

45 45 

46 15 

46 40 

4658 

47 12 

47 21 
47 25 
47 24 
47 21 
47 13 
47 01 

4647 
46 30 

4609 

45 45 

45 19 

44 49 

44 17 
43 43 
43 06 
42 27 

41 44 
41 00 

40 12 
39 23 
3832 
37 38 
36 41 
35 42 

34 41 
33 37 
32 31 
31 22 
30 II 
2858 

27 42 

26 

25 

23 43 
22 19 

20 53 



500 



19 
17 
16 



2 
24 



14 51 
13 J5 
" 39 

10 01 
823 



6 
5 

3 
1 
o 



44 
03 
23 
42 
00 



o 00 

4 06 

8 06 

12 02 

15 4^ 
19 17 

22 32 

25 33 
28 18 

30 47 
33 01 
35 00 

3647 

38 21 

39 44 

40 57 

41 59 

42 54 

43 40 

44 19 

44 51 

45 17 

45 37 
4552 

46 03 
4609 
46 xo 
46 08 
46 01 
45 52 

45 39 
45 22 
4503 
44 41 
44 16 
4348 

43 17 
42 44 
42 07 
41 20 

40 48 

40 05 



51° 



% 



19 
3» 31 
37 40 
36 47 
35 52 
34 55 

33 54 
32 52 

31 47 
30 40 
2Q 30 
28 19 

27 05 
25 49 
24 31 
23 10 
21 48 
20 24 

18 58 
17 30 
16 01 
14 29 

12 57 
II 22 

048 
8 II 

6 34 
4 56 

3 18 

1 39 

o 00 



o 00 
3 52 

7 40 

11 21 

14 53 

18 14 

21 32 

24 16 

26 55 
29 20 

3» 32 
3330 

35 16 

36 50 
38 

39 

40 30 

41 25 

42 13 

42 53 

43 27 

43 55 

44 17 
44 33 

44 45 
44 53 
44 56 
44 55 
44 50 
4442 

44 30 
44 15 
43 57 
43 36 
43 13 
42 45 

42 16 

41 44 
41 09 
40 32 
3952 
39 10 

3825 

37 38 
3648 

35 57 
35 03 

34 07 

33 07 
32 06 
31 03 
2957 
28 49 

27 39 

26 27 

25 12 

23 56 

22 37 
21 17 

19 54 

18 31 
17 04 

15 37 
14 08 

12 37 
II 06 



52<' 530 



33 
59 
25 
49 
13 
37 
00 



o 00 

338 

7 13 
10 42 

14 04 
17 15 

20 15 
23 01 
25 36 
27 58 
30 07 
32 03 

3348 

i?" 

37 
39 03 

39 59 

40 48 

41 39 

42 04 
42 33 

42 57 

43 15 

43 28 
4338 
43 42 
43 43 
43 39 
43 32 

43 2X 
4308 
42 51 
42 32 
42 09 
41 43 

41 15 
4044 
40 xo 
39 35 
3855 
38 15 



36 46 

35 57 
35 07 
34 14 
33 18 

32 21 
31 21 
30 20 
29 14 
28 09 
27 00 

25 49 
24 36 

33 22 
22 04 
20 46 

19 15 

18 Q4 

16 39 

15 14 

13 47 
12 19 

10 50 



19 
47 
15 
42 
08 

34 

00 



o 00 

648 

10 06 

13 18 

16 19 
19 II 

21 52 
24 21 
2638 
28 
30 



S 



32 21 

33 54 

35 17 
3633 

37 36 
3834 

39 
40 

40 42 

41 13 
41 38 

41 57 

43 II 
43 33 

42 27 
42 30 
42 27 
42 21 

42 13 
42 00 

41 45 
41 26 
41 04 
40 41 

40 13 
39 43 
3Q II 

38 37 
37 59 
37 19 

36 37 
35 52 
35 o§ 

34 16 
33 24 
32 31 

31 34 
30 36 
29 36 
2833 
27 27 
26 20 

25 II 
24 00 
22 47 
21 32 
20 15 
1856 

17 36 
16 14 
14 50 
13 26 
12 00 
10 33 



04 
35 
05 
34 
03 
32 
00 



540 



I 



11 



00 

14 
36 

9 33 

12 34 
15 27 

18 II 
20 45 

23 09 

35 33 

27 25 
39 16 

3058 
32 30 

33 53 

35 06 

36 11 

37 09 

37 59 
3843 
39 20 

39 52 

40 18 

40 39 

40 
41 
41 
41 

41 15 

41 13 

41 04 
40 53 
4038 
40 30 
40 01 

39 38 

39 13 

3843 

38 13 

37 39 
37 02 

36 23 

35 43 

34 59 
34 13 
33 25 
32 35 
31 43 

30 47 
20 50 

28 51 

37 50 
26 46 

25 41 

24 33 
23 24 

23 13 
20 59 

18 38 

17 10 

15 49 
14 28 

13 05 
XI 41 
10 17 

8 50 

It 

4 27 
258 

1 29 
o 00 



55< 



00 

03 

04 
01 



\ 

9 
II 

14 



17 15 

1943 
33 01 

^^ 

2757 

3938 

31 08 

32 30 

33 43 
3448 

35 46 

36 37 

37 23 

38 00 

3833 

39 00 
39 21 

39 39 
39 50 

39 59 

40 03 
40 04 
40 01 

39 55 
39 45 
39 32 

32 
38 _ 

3834 

38 10 

37 42 

37 J3 
3640 

36 05 
35 27 

34 48 
34 05 
33 21 
32 35 
31 45 
30 54 

30 01 

S^ 

37 08 
26 06 

25 03 

23 56 
22 48 

21 39 
30 37 
19 14 

17 59 

16 43 
15 25 
14 05 
12 45 
II 33 
10 01 



56° 



36 
II 
46 
30 
54 
27 
00 



o 00 
2 53 

8 33 

11 14 

n 51 

16 31 

18 43 

30 56 
33 00 

24 55 

26 41 

28 XO 
2948 

31 09 

32 22 

33 26 

34 25 

35 16 

36 01 

36 40 

37 13 

37 41 

38 04 

38 22 

3835 
3845 
38 50 
3853 
3850 

38 
38 _ 
38 25 
3809 
37 52 
37 31 

37 07 
36 41 
36 13 
3542 
35 07 
34 31 

33 53 
33 " 

32 29 

31 44 
3050 

30 06 

20 14 
28 19 

27 33 
26 24 

25 24 
24 33 

33 18 

33 13 

31 04 

19 55 
18 43 

17 30 

16 16 

14 59 

»3 43 

12 24 

II 05 

9 43 

8 22 

6 59 
36 
13 
49 
?5 
00 



570 



o ' 

o 00 
2 43 

VA 

10 38 
13 07 

15 29 
17 46 

1953 
21 53 

23 45 
25 38 

304 
31 
3950 

31 03 

3207 

33 C4 

3356 

34 42 

35 21 

35 54 

36 23 

3^47 

37 06 
37 23 

37 31 
37 38 
37 40 
37 39 

37 35 
37 28 

37 18 
37 04 
3647 
36 37 

36 05 
35 40 
35 13 
34 43 
34 10 
33 35 



?i 



32 

31 36 
30 52 
30 05 
29 17 

38 36 

27 34 
2638 
25 42 



24 

23 



43 
42 



580 



33 40 

21 35 

20 30 
xo 21 
18 12 
17 01 

1549 
14 35 
13 20 
12 03 
10 46 
9 38 

8 08 
6 48 



37 
06 

44 
33 

00 



00 


2 34 

507 

7 37 
10 03 

X3 36 


14 41 
16 51 

1853 



20 49 

33 37 

24 17 

25 50 

37 15 

28 33 

29 44 

3048 

31 46 

32 36 

33 23 

34 03 

34 37 
3506 
3531 

36 18 
36 35 
36 29 
36 39 

36 26 
36 30 
36 10 

35 58 
35 42 
35 23 

35 02 
34 39 
34 12 

33 44 

33 " 

32 39 

33 02 
31 24 

30 44 
30 00 
39 16 

38 39 

S3? 

25 55 
24 59 

34 03 
3303 

33 02 

2059 



I 
I 

17 



55 
49 
42 



16 32 



15 22 
14 10 
12 57 
II 4 

10 2\ 

9 II 



7 
6 

5 
3 

2 
I 
o 



54 

37 
18 

58 
40 
20 
00 



590 



o 00 
3 36 

51 

13 

31 



4 
7 
9 



II 45 

13 55 
1559 
17 56 
1948 

31 33 

23 09 



2^ 39 

36 03 

37 18 

38 38 

29 31 

30 38 



31 19 
3205 

32 44 

33 20 

33 50 

34 15 

34 35 

34 52 

35 04 
35 X3 
35 17 
35 19 

35 17 
35 II 
35 03 
34 51 
34 37 
34 20 

33 59 
33 37 
33 12 
32 44 
32 14 
31 41 

31 06 
30 29 

29 50 
3909 
38 25 
27 39 

26 52 
26 02 
25 10 
24 16 

23 21 
22 23 

21 34 

30 33 
19 30 
18 17 
17 10 
16 04 

14 55 
13 46 
12 34 
II 23 
10 09 

855 



Hour Aii|^le« 



41 
24 
09 
52 

34 
18 
00 



la. 

O 



2 



8 



6 



9 



10 



11 



12 



00 
10 
20 
30 
40 
50 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 

50' 

00 
10 
20 
30 
40 
60 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 
00 



In North lAlltade, when the star is risine or East of the meridian, the tabulated arimuths are reckoned from North to East; and 
when the star is setting or West of the meridian, the tabulated aadmuthsare reckoned from North to West 

In Sooth latltade. when the star is rising or East of the meridian, the tobulated azimuths arc reckoned from South to East; and 
When the star is setting or West of the meridian, the tabulated azimuths are reckoned from South to West. 

When the latitude and deellnatlon are of different name, the Ubles are to be entered with the supplement of the hour angle and the 
■upplementof the tabulated azimuth is to be taken for the required true bearing. 
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AZIMUTH OR TRUE BEARING. 



I^A'riTUDE: 37'>. 




DKCUNATION— SAME NAME AS— I.ATITUDE. 




IjATITVDK 27°. 


Hour Angle. 

lla nia 


00° 


61° 


02° 


03° 


1 64° 


65° 


66° 


6 70 


OB^) 


09° 


70° 


Aour Ancle. 


o / 


/ 


f 


/ 


f 


/ 




/ 


/ 


/ 


/ 


h. Ukm 


OO 


O OO 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


lO 


2 17 


2 10 


2 03 


156 


l'^ 


I 43 


I 37 


I 31 


I 26 


I 20 


I 16 


10 


ao 


434 

6 48 


n 


405 


3 50 


3 25 


3 14 


3 02 


2 51 


2 41 


2 30 


20 


so 


6 05 


5 45 


5 25 


5 07 


4 49 


432 
6 00 


4 15 


4 00 


344 


SO 


40 


9 00 


831 


8 02 


736 


7 10 


6 46 


623 


5 39 


5 18 


4 57 
6 10 


40 


60 


II 08 


10 32 


958 


9 25 


8 54 


823 


7 55 


7 27 


7 00 


6 34 


50 


1 OO 


13 " 


12 29 


II 48 


II II 


10 34 


9 59 


9 24 


8 5» 


8 20 


7 50 


7 ao 

8 29 

9 36 


1 00 


lO 


15 10 


14 22 


13 36 


12 52 


12 II 


II 30 


10 52 


10 14 


938 


9 03 


10 


20 


17 02 


16 09 


15 ^9 


14 30 


13 44 


12 59 


12 15 

13 30 


" 33 


10 53 


10 14 


20 


30 


18 48 


17 52 


16 57 


16 04 


15 13 


14 24 


12 50 


12 06 


11 25 


10 41 


SO 


40 


20 29 


19 28 


18 29 


17 32 

18 56 


1638 


15 44 


14 53 


14 04 


13 15 


12 28 


II 44 


40 


60 


22 02 


20 58 


19 56 


1758 


17 01 


16 06 


15 13 


14 22 


13 32 


"43 


60 


2 OO 


23 31 


22 23 


21 17 


20 IS 


19 13 


18 15 


17 17 


16 20 


15 25 

16 26 


14 33 


13 41 


2 00 


lO 


Sl^ 


23 42 


22 34 


21 28 


20 25 


19 23 


18 21 


17 23 


15 29 


14 35 


10 


20 


24 54 
26 02 


23 44 


22 36 


21 31 


20 27 


19 24 


18 22 


17 23 

18 15 


16 24 


15 27 


20 


30 


27 14 


24 50 


23 40 


22 33 


21 26 


20 21 


19 18 


17 15 

18 03 


10 15 


SO 


40 


28 16 


27 02 


25 49 


2438 


23 30 


22 21 


21 14 


20 09 


19 06 


17 01 


40 


50 


29 13 


2758 


26 44 


2532 


24 22 


23 12 


22 04 


20 57 


19 52 


1847 


1744 


50 


' OO 


30 02 


28 48 


27 34 


26 21 


25 09 


2358 


2249 


21 41 


2035 


19 28 


18 24 


s 00 


10 


3049 
31 28 


29 33 


^ ^t 


27 05 


25 52 

26 32 


24 41 


23 30 


22 22 


21 14 


20 07 


19 00 


10 


20 


30 13 


28 58 


27 45 


25 20 


24 08 


22 58 


21 50 


20 41 


1933 


20 


30 


3204 


3048 


29 33 


^ ^9 


27 06 


25 54 


24 42 


23 31 


22 21 


21 12 


20 04 


SO 


40 


32 33 


31 19 


3004 


2849 


27 36 

28 03 


26 25 


25 12 


24 01 


22 51 


21 40 


20 32 


40 


50 


3300 


31 45 


30 30 


29 16 


26 51 


25 38 


24 27 


23 17 


22 06 


20 56 


50 


4 OO 


33 21 


32 07 


3052 


2938 


28 26 


27 13 


26 01 


24 49 


23 39 
2358 


22 28 


21 z8 


4 00 


10 


3338 


32 2'; 


31 II 


2958 


28 45 


27 33 


26 20 


25 09 


22 47 


21 37 


10 


20 


33 51 


32 38 


31 M 
31 36 


30 12 


29 00 


2748 


2636 


25 25 


24 lA 
24 28 


23 04 


21 53 

22 06 


20 


SO 


34 00 


3248 


30 24 


29 12 


28 00 


26 49 


2539 
25 48 


23 17 


SO 


40 


34 06 


32 54 


31 43 


. 30 32 


29 21 


28 09 


26 59 


2438 


23 27 


22 18 


40 


60 


3408 


3258 


31 47 


30 36 


29 26 


28 16 


27 05 


2556 


2445 


23 35 


22 25 


60 


5 OO 


34 07 


3258 


31 48 


3038 


29 29 


38 18 


27 09 


25 59 


24 50 


23 40 


22 31 


5 00 


lO 


3403 


32 54 

32 4S 


31 45 


30 36 


29 26 


28 18 


27 10 


26 01 


24 52 


2343 


22 34 


10 


SO 


33 55 


31 39 


30 31 


29 24 


28 16 


27 07 


25 59 


M 52 


23 43 


22 34 


20 


SO 


33 45 


3238 


31 32 


30 25 


29 18 


28 10 


27 03 


25 55 


2448 


2340 


22 35 


SO 


40 


33 31 


32 26 


31 20 


30 14 


29 09 


28 02 


2655 


25 49 


24 42 


23 35 


22 20 


40 


60 


33 15 


32 II 


31 06 


30 02 


28 56 


27 51 


26 45 


25 40 


24 34 


23 28 


22 22 


50 


6 OO 


3256 


31 53 


3049 


29 46 


28 42 


27 38 


26 33 
26 18 


25 29 


24 24 


23 19 


22 13 


6 00 


lO 


32 36 


31 33 


30 30 


29 28 


28 2S 


27 21 


25 14 


24 II 


23 07 


22 02 


10 


20 


32 13 


31 II 


30 09 


29 07 


28 06 


27 04 


26 01 


24 59 


23 57 


22 53 


21 49 


20 


SO 


31 45 


30 45 


Sti 


28 44 


27 44 


26 43 


25 42 


24 40 


2338 


22 30 


21 34 


SO 


40 


31 16 


30 17 


28 19 


27 20 


26 20 


25 19 


24 20 


23 20 


22 19 

21 58 


21 17 


40 


50 


30 44 


29 47 


28 49 


27 51 


2654 


25 55 


24 56 


23 57 


22 59 


20 59 


60 


7 OO 


30 II 


2? 15 


28 18 


27 22 


26 26 


25 28 


24 30 


23 33 


22 35 


21 37 


20 38 


7 00 


lO 


29 35 


28 41 


2745 


26 50 


25 54 


2458 


24 03 


23 06 


22 10 


21 13 


20 16 


10 


20 


28 57 


28 04 


27 10 


26 16 


25 22 


24 27 


23 33 


22 38 


21 42 


20 47 


19 51 


20 


30 


28 18 


27 25 


26 32 


25 40 


24 47 


23 54 


23 01 


22 07 


21 14 


20 20 


18 56 


SO 


40 


27 35 


a6 44 


25 53 


25 02 


24 II 


23 19 


22 27 


21 35 


20 43 


1950 


40 


50 


26 50 


26 02 


25 12 


24 22 


23 32 


22 42 


21 51 


21 01 


20 10 


19 19 


18 28 


50 


8 OO 


26 04 
25 16 


25 16 


24 28 


23 40 


22 52 


22 03 


21 14 


20 25 


19 36 


18 46 


1757 


s 00 


lO 


24 30 


2343 
22 56 


22 56 


22 10 


21 23 


20 35 


19 48 


19 01 


18 13 


17 24 


10 


20 


24 26 


23 41 


22 II 


21 26 


20 40 


19 55 


\n 


18 23 


17 36 


16 49 


20 


SO 


23 33 


22 50 


22 07 


21 23 


20 40 


19 56 


19 12 

18 28 


17 43 


1659 


16 15 


so 


40 


22 39 


21 58 


21 17 


20 35 


19 53 


IQ 10 
18 24 


17 46 


17 04 


16 21 


15 37 


40 


50 


21 44 


21 04 


20 23 


19 44 


19 04 


17 43 


17 02 


16 22 


15 40 


14 59 


50 


OO 


20 46 


ao oS 


IQ 30 

18 34 


18 51 


18 14 


17 35 


16 56 


16 17 


1538 


14 58 


14 20 


9 00 


10 


19 47 


19 II 

18 12 


17 58 


17 22 


16 44 


16 07 


15 31 


14 54 


14 16 


13 39 


10 


20 


18 46 


1738 


17 03 


16 29 


15 53 


15 18 


14 43 


14 08 


13 32 


12 57 


20 


SO 


1744 


17 12 ' 


1638 


16 06 


15 34 


15 01 


14 27 


13 54 


13 21 


12 48 


12 14 


SO 


40 


16 40 


16 10 


15 39 


15 08 


1438 


14 07 


13 35 


13 04 


12 33 


12 01 


II 29 


40 


50 


15 35 


15 07 


14 38 


14 08 


13 40 


13 " 


12 42 


12 13 


II 44 


" 15 


10 45 


50 


lO OO 


14 29 


1 
14 02 


13 35 


13 08 


12 42 


12 15 


II 48 


II 21 


10 54 


10 26 


959 


10 00 


lO 


13 21 


12 56 


12 32 


12 07 


II 42 


II 18 


10 52 


10 27 


10 02 


9 37 


9 12 
8 25 


10 


20 


12 12 


11 49 


II 27 


II 04 


10 42 


10 19 


956 
858 


tu 


8 18 


848 


20 


SO 


II 02 


10 42 


10 21 


10 01 


40 

8 38 


n 


7 57 


7 3^ 


SO 


40 


? 51 
8 39 


9 33 


8 07 


856 


8 01 


11^ 


7 25 


705 


647 


40 


50 


823 


7 51 


7 35 


7 18 


7 03 


6 30 


6 14 


5 57 


50 


11 OO 


7 26 


7 12 


658 


6 44 


6 31 


617 


6 03 


5 49 


536 


5 21 


507 


1.1 00 


10 


6 13 


6 01 


5 50 


5 39 


5 27 


5 15 


504 


4 52 


4 40 


4 29 


V^ 


10 


20 


4 59 


4 50 


4 40 


4 32 


4 22 


4 13 


4 03 


2 56 


3 45 


3 35 


20 


SO 


3 45 


338 


3 31 


l^ 


3 17 


3 09 


3 03 


2 49 


241 


2 34 


SO 


40 


2 30 


2 25 


2 21 


2 II 


2 07 


2 02 


^ 58 


I 53 


I 49 


I 43 


40 


50 


I 15 


I 13 1 


I 10 


I 08 


I 06 


1 04 


I 01 


59 


56 


54 


52 


50 


12 OO 


00 


00 

1 


00 


00 


00 


00 


00 


00 


00 


00 


00 


12 00 



In Nortli Ifttltade, when the Rtar Ia rising or East of the meridian, the tabulated asimuthA are reckoned from North to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from North to West. 

In South latitude, when the star is rising or East of theVneridian, the tabulated azimuths are reckoned from South to East; and 
when the star is setting or West of the mericuan, the tabulated azimuths are reckoned from South to West. 

When the latitude and declination are of different name, the tables are to be entered with the suppplement of the hour angle and the 
supplement of the tabulated azimuth is to be taken for the required true bearing. 
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AZIMUTH OR TRUE BEARING. 



liATITIJBK 280. 



DBCI^INATION— SAMB NAMB AS— I«ATITUDB. 



I^TITCDK S8o« 



Hour Angle* 



O 



2 



3 



e 



8 



lO 



11 



12 



in* 
OO 
10 
20 
SO 
40 
60 

OO 
lO 
20 
30 
40 
50 

OO 
lO 
20 
30 
40 
60 

OO 
lO 
SO 
30 
40 
50 

OO 
10 

»o 

30 
40 
50 

OO 
lO 
20 
30 
40 
50 

OO 
lO 
20 
30 
40 
60 

OO 
10 
SO 
80 
40 
SO 

OO 
lO 
20 
30 
40 
50 

OO 
10 
20 
SO 
40 
SO 

OO 
10 
20 
SO 
40 
50 

OO 
10 
20 
SO 
40 
50 
OO 



250 i 260 




i6 19 

13 4» 

II 00 

8 17 

5 33 
2 47 
o 00 



20 03 

25 46 


23 25 


21 00 


18 31 


15 59 


13 25 


10 47 


8 07 


526 


2 43 


00 



29 43 
27 32 

25 
22 

20 35 
18 09 

15 40 
13 08 
»o 33 

7 57 

5 19 
2 40 

o 00 



44 04 ' 


42 


26 


40 

38 


^ 


37 


08 


35 


11 


33 


31 


15 


29 


10 


27 


01 


24 


48 


22 


31 


20 


II 


1748 


15 


21 


12 


52 


10 


20 


7 47 


5 


12 


2 


36 





00 



so° 



o 00 ' 

4657 I 
64 13 I 

71 15 

7638 j 

77 44 

78 21 
78 40 

7845 
78 43 
78 34 

78 20 
78 02 
77 41 
77 J7 
7651 
76 23 

75 53 
75 21 
74 48 
74 14 
73 J8 

73 01 

72 23 

71 43 
71 02 
70 20 



68 06 

66 30 

65 40 
64 47 
63 54 

62 59 
62 02 
61 04 
60 04 
5900 
57 57 

56 49 
55 41 
54 30 
53 i6 

51 5S 
5040 

49 J8 

46 26 

44 55 

43 21 
41 43 

40 02 

36 28 
34 37 



15 02 
12 36 
10 08 

7 37 
5 06 
2 33 
o 00 



Sio 


820 


/ 


/ 


00 


00 


35 21 

54 12 

is 

71 35 


2748 
46 03 
56 32 
62 46 
6640 


73 25 

74 37 

75 21 
7548 


69 J3 
7056 

72 05 

72 52 

73 22 
73 40 


76 05 


73 49 



75 57 
75 43 
75 27 
75 07 
74 44 

74 19 
73 51 
73 23 
72 52 
72 19 
71 45 

71 09 
70 32 

69 53 
69 12 

68 30 
6748 

67 03 
66 17 

65 30 
64 40 
63 4Q 
6258 

62 04 
61 07 
60 10 

59 10 
5808 

57 05 

55 59 

54 50 

53 41 
52 27 

51 12 

49 53 

48 32 
4708 

45 41 

44 " 
4238 
41 01 

39 21 
3738 
35 50 
34 00 



14 44 
12 21 



73 50 
73 45 
73 36 
73 22 
73 04 

72 44 
72 21 

71 56 
71 28 

7058 
70 27 

69 53 

60 19 
68 42 
68 04 

67 24 
66 42 

66 00 

65 '5 
64 29 

63 40 
62 51 

61 59 

61 07 
60 II 

59 15 
58 17 
57 15 
56 13 

5508 

53 59 
52 50 
51 37 
50 
49 

47 45 
46 22 

44 56 

43 27 

41 54 
40 19 

3840 
3657 
35 12 
33 22 



14 26 

12 06 



32 40 
30 40 


32 05 
30 07 


31 29 
29 33 


2837 


2805 


27 33 


26 29 


26 00 


25 30 


24 19 


23 51 


23 23 


22 04 


21 39 


21 13 


1947 


19 24 


19 01 


17 26 


17 05 


16 45 



9 55 


9 43 


7 28 


7 19 


4 59 : 


4 53 


2 30 


2 27 


00 1 

1 


00 



330 



o 00 

22 41 

39 3P 
50 25 

57 24 

62 00 

6508 

67 20 
6852 

69 57 

70 42 

71 14 

71 33 

71 44 

71 47 

71 44 
71 36 

71 24 

71 09 
7050 
70 28 

6909 

6838 

68 06 
67 31 

6655 
66 17 

65 37 

6456 
64 12 

63 28 
62 41 
61 52 
61 02 




60 10 
16 
21 
57 22 
56 22 
55 20 



U 



54 17 
53 09 
52 00 

50 49 
48 18 

46 59 
45 37 
44 " 
42 43 
41 12 

39 37 

37 59 
36 18 
34 34 
32 46 
30 54 
29 00 

27 02 
25 01 
22 56 
20 48 

1837 
16 24 

14 09 
" 51 



9 
7 



31 
10 

4 47 
2 24 
o 00 



00 
19 01 
34 17 
45 06 
52 31 
5738 

61 14 

63 50 
65 42 

67 05 

68 

68 



^ 



69 18 

^37 
6948 

6952 

69 51 

69 45 

69 34 

69 19 
69 01 

68 41 

68 17 

67 51 

67 23 
6652 
66 21 
65 46 
65 10 
64 31 

63 52 
63 10 
62 26 
61 41 

60 53 
60 95 

59 13 
58 30 

57 26 
56 29 
55 29 
54 29 

53 25 
52 19 
51 " 
50 00 
4847 
47 32 

46 13 
44 51 
43 27 
42 00 
40 29 
3856 

37 19 
35 39 
33 57 
32 10 
30 20 

38 28 

26 31 
24 32 
22 29 
20 24 

18 16 
x6 05 

1351 
II 36 



20 
01 

41 
21 
00 



o 00 
16 iS 
30 04 
40 30 
48 05 
53 33 

57 31 
60 27 
6238 

64 15 

65 29 

66 23 



67 03 

67 31 

6805 

68 04 



6758 
6748 

67 33 
67 15 
66 S5 

60 33 

66 07 

6436 

64 02 

63 25 

62 47 
62 07 
61 24 
60 40 

59 54 
5906 

58 16 
57 25 
56 31 
55 34 
54 30 
53 36 

52 33 
51 28 
50 21 

49 " 
47 58 
4644 

45 26 
44 06 
42 42 

41 17 
39 47 
38 15 

36*39 
35 00 
33 19 

31 34 
2946 

27 55 

26 01 
24 03 

32 02 

19 59 
17 54 
1545 

13 35 
II 22 

9 07 
652 

2 18 
o 00 



Hour AnKle« 



li. 
O 



3 



6 



8 



8 



10 



11 



12 



00 
10 
20 
80 
40 
60 

00 
10 
20 
80 
40 
50 

00 
10 
20 
80 
40 
50 

00 
10 
20 
80 
40 
50 

00 
10 
20 
30 
40 
60 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
80 
40 
60 

00 
10 
20 
SO 
40 
SO 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
SO 
40 
50 
00 



In North Utltvde, when the star is risine or East of the meridian, the tabulated azimuths ar^ reckoned from North to Bast; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from North to West. 

In 8oHth latltade, when the star is risine or Bast of the meridian, the tabulated azimuths are reckoned from South to Bast; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from South to West. 

When the latltide and dee llBatlon are of different name, the tables are to be entered with the supplement of the hour angle and the 
supplement of the tabulated azimuth is to be taken for the required true bearing. 
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AZIMUTH OR TRUE BEARING. 



liATITUDB 28°. 



DECI^INATION— SAME NAME AS— LATITUDE. 



liATITUOB %S°» 



Hour Aiiffle* 



360 



O 



2 



3 



6 



9 



lO 



11 



12 



in. 
OO 
lO 
20 
30 
40 
50 

OO 
lO 
20 
30 
40 
50 

OO 
lO 
20 
30 
40 
50 

OO 
lO 
20 
30 
40 
50 

OO 
lO 
20 
30 
40 
50 

OO 
10 
20 
30 
40 
50 

OO 
lO 
20 
SO 
40 
50 

OO 
lO 
20 
80 
40 
50 

OO 
lO 
20 
30 
40 
50 

OO 
lO 
20 
30 
40 
50 

OO 
lO 
20 
30 
40 
50 

OO 
lO 
20 
30 
40 
50 
OO 



37° 



O 00 

14 II 
36 37 
36 33 
44 06 
49 45 

54 00 
57 



61 30 

62 56 
64 01 

64 50 

65 26 

65 52 

66 10 
66 19 
66 23 

66 21 
66 16 
6605 

65 51 
65 33 
65 13 

64 50 
64 25 

63 57 
63 26 
62 54 
62 19 

61 42 
61 04 
60 22 

59 39 
5854 
58 08 



^ 



57 

g6 
55 35 
54 40 
53 43 
52 43 

51 41 
50 37 

4? 31 
48 22 

47 II 
45 57 

44 40 
43 20 
41 58 
40 32 
39 05 
37 34 

35 59 
34 22 
32 42 
30 59 
29 12 

27 23 

25 30 
23 35 
21 36 

19 36 
17 32 
15 25 

13 18 
II 08 

856 

6 43 
4 30 

2 15 
o 00 



o 00 
12 32 
2348 
33 09 
40 33 
46 16 

50 42 
54 06 
56 45 
58 49 

60 25 

61 40 

62 38 

63 22 

63 55 

64 19 

64 34 
64 43 

64 46 

64 44 

64 37 
64 26 

64 12 

63 55 

63 34 
63 10 



380 



62 
62 



61 46 
61 12 

60 37 
60 00 
59 20 
58 39 
57 55 
57 10 

56 22 
55 32 
54 41 
53 46 
52 49 
51 51 



50 50 

49 47 
48 41 

47 34 
46 23 
45 10 



43 54 
42 36 
41 14 

39 50 
38 23 
36 53 

35 21 
33 45 
32 06 
30 23 
28 39 
26 51 



25 00 
23 07 
21 II 
19 12 
17 II 
15 07 

13 02 
10 54 
845 
^35 
4 24 
2 12 
o 00 



f 
00 



II II 
21 25 
30 II 
37 22 
43 04 

47 36 

51 09 

53 59 
5613 

57 58 

59 22 

60 28 

61 20 

61 58 

62 28 

62 49 

63 02 

63 09 
63 II 
63 08 
63 01 
62 50 
62 35 

62 17 
61 56 
61 32 
61 06 
60 36 
60 05 

5? 31 

58 55 
58 17 
5738 
56 55 
56 10 

55 24 

54 35 
53 45 

52 52 
51 56 
5058 

48 56 
47 51 
46 45 
45 35 
44 22 

43 07 
41 50 
40 30 

39 07 
37 41 
36 13 

34 41 
33 06 
31 29 

29 49 
28 05 
26 20 

24 31 
22 39 
20 45 
18 49 
16 49 
14 48 

12 45 
10 41 

835 

6 27 
4 18 
2 09 
o 00 



390 



o 00 
10 03 
19 25 

27 38 

34 30 
40 08 



44 41 


42 00 


48 22 


4544 


51 19 


48 46 


53 41 


51 15 


55 36 


53 17 


57 06 


54 54 


58 20 


56 14 
57 18 


60 38 


5809 


5850 


61 04 


59 20 


61 22 


59 42 



61 33 
61 39 

61 39 
61 35 
61 27 
61 15 

60 59 
60 40 
60 19 

59 54 
59 28 
5858 

58 26 
57 51 
57 15 
56 36 
55 55 
55 II 

54 26 
53 38 
52 48 

51 57 
51 02 

50 06 

4? 07 
48 05 

47 01 
45 55 
44 47 
43 36 

42 21 
41 05 
39 47 
38 24 

37 00 
35 32 

34 01 
32 29 
30 53 
29 15 
27 32 

25 49 

24 02 
22 12 
20 20 
18 25 
16 ^ 

14 30 

12 29 

10 27 
8 23 
6 18 

4 13 
2 06 
o 00 



40° 



o 00 

9 07 
17 42 

25 21 

31 57 
37 28 



59 57 

60 07 

60 10 
60 10 
60 04 

59 55 

59 42 
59 25 
59 05 
5843 
58 19 
57 51 

57 20 
56 47 
56 II 
55 34 
54 54 
54 12 

53 28 
52 41 

51 53 
51 01 
5008 
49 12 

48 14 

47 14 
46 II 

45 06 

4358 

42 49 

41 35 
40 21 

39 03 
37 42 
36 18 
34 52 

33 23 
31 52 
30 17 
a8 40 
27 00 
25 18 

23 33 
21 45 
19 55 
18 03 
16 09 
14 II 

12 14 
10 14 

813 
6 II 

4 07 
2 03 
o 00 



41 


1° 





/ 





00 


8 


19 


16 


13 


23 


22 


29 39 


35 


00 


39 30 


43 


14 


46 


21 


48 


54 


51 


01 


52 45 


54 


II 


55 


20 


56 


16 


57 


01 


57 37 1 


58 


03 


58 


22 


58 


35 


58 


42 


58 


44 


58 


41 


58 


35 


58 


24 


58 


10 


57 52 


57 32 


57 09 


56 


42 


56 


13 


55 42 1 


55 


08 


5432 


53 53 


53 


13 


52 30 


51 45 


50 


56 


50 07 


Ji 


14 


19 


47 23 i 


46 


23 


45 


20 


44 17 


43 


II 


42 


02 


40 50 


3? 


35 


38 


19 


36 


59 


35 37 1 


34 


12 


32 45 


31 


15 


29 


42 


28 


06 


26 28 


2447 


23 05 


21 


19 


19 30 


17 40 


15 48 


13 54 


II 


58 


10 


01 


8 


03 


6 


03 


4 


02 


2 


01 





00 



42° 



00 


00 


7 38 


7 01 


14 54 


13 46 


21 37 


20 02 


27 34 


25 41 


32 45 


30 40 


37 09 


3458 


40 54 


38 41 


44 02 


41 49 


46 40 
4850 


44 29 
46 44 


50 39 


. 48 37 



52 10 

53 24 

54 24 

55 14 

55 53 

56 24 

56 47 

57 03 
57 13 
57 
57 
57 15 



\t 



57 06 
56 

56 3 
56 20 
55 58 
55 34 

55 07 
54 37 
54 05 
53 30 
52 53 
52 13 

51 31 
50 47 
50 00 

49 II 
48 20 

47 26 

46 30 
45 32 
44 31 
43 28 
42 22 
41 15 

40 03 

38 51 

37 35 
36 17 

34 56 
33 32 

32 06 
30 37 
29 07 
27 33 
25 56 
24 17 

22 36 
20 52 
1907 
17 i8 
15 28 
13 36 



430 



1 



II 4 

9 4i 

7 

5 

3 
I 

o 



52 

54 

57 

59 
00 



50 12 

51 30 

52 35 

53 28 

54 12 

54 46 

55 12 
55 32 
55 45 
55 52 
55 56 
55 54 

5548 
55 38 
55 24 
5508 

54 48 
54 26 

54 00 
53 31 
53 01 
52 27 

51 51 
51 12 

50 32 

49 49 

49 03 
48 16 

47 25 

46 33 

4538 
44 41 
43 41 
42 39 
41 34 
40 28 

39 18 
38 06 
36 52 
35 35 
34 15 
32 53 

31 28 
30 01 
28 32 
26 59 
25 
23 



4I 



22 07 
20 25 
18 42 
1656 
15 08 
13 18 



II 

9 
7 
5 
3 
I 
o 



27 
35 
42 
47 

56 
00 



44c 



o 00 

6 29 

12 45 

18 37 

32 58 

36 36 

39 44 

42 25 

44 42 

46 37 

48 16 

49 38 

50 47 
51 45 

52 31 

53 08 

53 38 

54 01 
54 17 
54 27 
54 33 
54 33 

54 29 
54 22 
54 10 
53 56 
5338 
53 17 

52 53 
52 26 

51 57 
51 24 
50 50 
50 13 

49 33 
4831 
48 06 

47 20 
46 31 

45 39 

44 46 

43 50 
42 51 
41 50 

40 47 

39 40 

5833 

37 21 
3608 

34 53 

33 35 
32 13 

30 50 
29 24 

27 56 
26 25 

24 53 
23 17 

21 40 

19 59 
18 18 

16 34 
14 49 

13 01 



II 

9 
7 
5 
3 
I 

o 



12 
22 

31 

39 

47 

53 
00 



45< 



o 00 
6 01 

II 51 
17 22 
22 26 
27 01 

31 04 
34 39 
37 45 

40 26 

42 44 

44 43 

46 24 
4748 

49 01 

50 02 

50 51 

51 32 

52 05 
52 30 

52 49 

53 02 
53 10 
53 12 

53 II 
53 06 
52 56 
52 43 
52 27 
52 07 

51 45 
51 20 
50 51 
50 21 

49 47 
49 12 

48 34 

47 52 
47 09 
46 23 

45 36 
44 45 

43 53 
42 57 
42 00 

41 01 
3958 

53 



46' 



P 



37 46 
36 36 
35 25 
34 10 
32 53 
31 33 

30 12 
28 48 
27 21 

25 52 
24 21 

22 47 

21 12 

19 33 
17 54 
16 12 

14 29 
12 44 

10 58 
9 10 



7 
5 
3 
I 
o 



22 

32 
42 

51 
00 



o 
5 



00 

35 



II 03 
16 13 
21 01 
25 24 

29 19 
3248 

35 51 

38 32 

40 50 

42 50 

44 34 

46 02 

47 16 

48 20 

49 13 

49 56 

5031 

5059 
51 21 

51 36 
51 47 
51 52 

51 52 
51 49 
51 42 
51 31 
51 16 
5058 

50 37 
50 13 
49 47 
49 18 
48 45 
48 II 

47 34 
46 54 
46 12 

45 27 
44 41 

43 51 

43 00 
42 06 

41 09 
40 II 

39 09 
06 



M 



470 



37 00 
35 52 
34 41 
33 28 
32 13 
30 54 

20 34 
28 12 
26 46 
25 20 

23 40 
22 18 

20 44 
19 08 

17 31 
15 51 
14 09 
12 27 

10 43 
857 
7 II 
5 24 

3 37 
I 48 
o 00 



o f 

o 00 

5 13 
10 18 

15 10 
19 44 
23 54 

27 41 
31 04 
34 04 

36 43 

39 02 

41 03 

42 48 

44 17 

45 34 

46 40 

47 35 

48 21 

49 00 
49 30 

49 55 

50 12 
50 24 
50 32 

50 34 
50 33 
50 27 
50 17 
50 05 

49 49 

49 29 

40 07 

48 42 
48 14 
47 43 
47 10 

46 34 
45 55 
45 15 
44 32 

43 46 
42 57 

42 07 

41 15 
40 19 
39 21 
38 22 

37 19 

36 14 
35 



33 
32 47 
31 32 
30 15 

2857 
27 36 
26 12 

2447 

23 19 
21 49 

20 17 

1843 
17 08 

15 30 

13 51 
12 10 

10 29 
8 46 



7 
5 
3 
I 
o 



01 
17 

46 
00 



Hoar An^le* 



O 



6 



8 



9 



10 



11 



12 



00 
10 
20 
80 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
80 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
SO 
40 
50 
00 



In North Utltode, when the star is risins; or East of the meridian, the tabulated azimuths are reckoned from North to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from North to West. 

In South latltsde, when the star is rising or Bast of the meridian, the tabulated azimuths are reckoned from South to East; and 
when the ster is setting or West of the meridian, the Ubulated azimuths are reckoned from South to West. 

When the latltiide and dMllnatlon are of different name, the tables are to be entered with the supplement of the hour angle and the 
supplement of the tabulated azimuth is to be taken for the required true bearing. 
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AZIMUTH OR TRUE BEARING. 



ULTITIJIIB 28*3. 



DKCUINATION— SAME NAME AS-LATITUDE. 



I^TITUDB S80. 



Hour Ancle* 



O 



8 



6 



O 



lO 



11 



12 



OO 
lO 

%o 

80 
40 
SO 

OO 
lO 
20 
30 
40 
50 

OO 
lO 
20 
30 
40 
60 

OO 
lO 
20 
80 
40 
60 

OO 
lO 
30 
30 
40 
50 

OO 
lO 
20 
80 
40 
50 

OO 
lO 
SO 
80 
40 
50 

OO 
10 

%o 

30 
40 
50 

OO 
lO 
20 
80 
40 
50 

OO 
lO 
SO 
80 
40 
50 

OO 
lO 
SO 
80 
40 
50 

OO 
lO 
SO 
30 
40 
50 
OO 



480 



o / 

00 

4 52 

938 

14 13 
18 31 

22 30 

96 09 

29 26 

32 23 

34 59 

37 17 

39 18 

41 03 

42 35 

43 54 
45 01 

45 59 

46 47 

47 28 

48 01 
48 27 

48 47 

49 02 
49 " 

49 16 
49 »6 
49 " 
49 05 

48 54 
48 39 

48 22 
48 01 
47 37 
47 10 
46 41 
46 09 

45 34 

44 56 
44 17 
43 35 
42 50 
42 03 

41 14 

40 22 
39 29 

38 32 

37 33 
36 32 

35 29 
34 23 

33 14 
32 04 

30 52 
29 37 

38 19 
26 50 

25 38 
24 13 
22 48 
21 19 

\n 

16 44 
15 08 
13 31 
" 53 

10 14 

833 
652 

5 lo 
3 27 

1 43 
o 00 



490 



o 00 

4 34 
9 02 

13 20 
17 26 

21 13 

24 43 
27 54 

30 46 

33 19 
35 37 
37 37 

39 
40 

42 16 

43 25 

44 25 

45 15 

4558 

40 33 
47 01 
47 23 
47 40 
4751 

4758 
47 59 
47 57 
47 51 
47 42 
47 29 

47 13 

46 53 
46 3> 
46 06 

4538 
45 07 

44 33 
43 57 
43 19 
4238 

41 55 
41 09 

40 21 
39 31 
3837 
37 42 
3645 
35 45 

34 43 
3338 
32 31 

31 22 

30 II 
2857 

27 41 
26 24 

25 03 
23 41 

22 17 
20 50 

19 23 

17 52 
16 21 

14 48 

13 13 
II 37 

10 00 
8 21 



6 
5 

3 
I 
o 



42 

03 
22 

41 
00 



500 



i 



o 00 
»7 
29 
12 33 
16 24 
20 01 



23 23 
26 27 

29 14 
31 45 

34 00 

35 59 

37 45 

39 »8 

40 39 

41 50 

42 52 

43 44 

442a 
45 05 
45 35 

45 59 

46 17 

46 30 

46 39 
46 42 
46 42 

46 37 
46 30 
46 18 

46 03 

45 45 
45 24 
45 01 

44 34 
44 05 

43 32 
42 57 
42 20 
41 41 

4059 
40 14 



51° 



37 46 
36 52 
35 56 

34 57 

33 56 

32 53 

31 47 
30 40 

20 30 
28 18 

27 04 

25 47 

24 2Q 
23 08 

21 45 

20 21 

18 55 

17 27 
16 01 
14 26 
12 54 
II 20 



I 

6 

4 

3 
I 
o 



45 
10 

32 
55 

17 
39 
00 



o 
4 

7 
II 



00 
01 

58 
48 
27 
54 



32 07 

25 05 

27 46 

30 14 

32 27 

34 25 

36 II 

37 43 

39 06 

40 17 

41 20 

42 14 

42 59 

43 39 

44 II 
44 36 

44 56 

45 " 

45 20 

45 26 

45 27 

45 24 

45 I? 
4508 

44 54 
44 38 
44 19 
43 5<> 
43 30 
43 03 

42 32 

41 58 
41 22 
40 44 
40 03 
39 19 

38 33 
37 45 
36 55 
36 02 

35 07 
34 10 

33 10 
32 08 

31 04 
2958 

28 50 

27 39 

26 26 
25 12 

23 55 
22 316 
21 14 

19 52 

18 28 
17 02 

15 37 
14 05 
12 35 
II 04 



9 

7 
6 

4 

3 
I 

o 



3« 
58 
23 
48 
12 

36 

00 



&%<^ 53< 



o / 

o 00 

3 47 

7 29 

II 07 

14 35 
17 52 



20 56 

2347 
26 24 

28 47 

3058 

32 54 

34 39 

36 12 

37 35 
3846 

39 51 
4045 

41 32 

42 12 

42 46 

43 13 
43 35 

43 51 

44 02 
44 09 

44 13 
44 " 
44 06 

43 57 

43 45 
43 30 
43 13 
42 51 
42 26 
42 00 

4« 30 
4058 

40 23 

3946 
39 06 

3824 

37 39 

36 53 

3<> 03 

35 12 
34 18 

33 22 

32 24 
31 23 
30 20 
20 16 
28 09 
26 59 



2548 
24 36 
23 20 
22 03 
20 44 
19 23 

18 01 

16 37 

15 12 

13 44 
12 17 

1047 



17 
46 

13 

41 
07 

34 
00 



o 00 

3 33 

7 

10 

1345 
16 53 

19 49 
22 33 
25 06 
27 25 
29 32 
31 26 

33 10 

34 43 

36 05 

37 18 

38 22 

39 18 

40 06 

40 47 

41 22 

41 51 

42 14 
42 32 



42 45 
42 53 
42 57 
42 58 
42 55 
42 47 



9 
7 
6 

4 
3 
I 
o 



03 
34 
04 
34 
02 

32 
00 



54< 



55< 



:; 



42 37 
42 22 
42 06 
41 46 
41 23 
4057 



40 
39 
39 



38 10 
37 29 

36 46 
36 00 
35 12 

34 22 

33 29 
32 35 

31 37 
3D 38 
29 37 

2834 
27 28 
26 21 

35 12 

34 CO 
23 47 

31 31 
20 14 

1855 

17 35 
16 13 

14 49 

13 24 

" 59 
10 31 



00 
3 20 

6 39 
9 52 

13 00 
1558 

18 46 
21 24 

23 50 
26 05 
28 10 

30 02 

31 43 

33 16 

34 37 

35 51 
3655 

37 52 

38 41 

39 23 

39 59 

40 29 

4053 

41 13 

41 28 

41 38 

41 43 

41 45 
41 42 

41 37 

41 27 
41 15 
40 59 
40 40 

40 18 

m 54 

39 27 

3858 
38 25 
37 50 
37 13 
36 33 

35 51 
35 06 
34 20 
33 31 
32 40 
31 47 

30 51 

29 54 
28 54 

27 51 
26 47 
25 42 

24 34 
23 24 
22 12 

20 58 
19 44 

18 27 

17 oR 
1548 

14 27 

13 04 

" 39 
10 15 

849 

7 22 

5 54 

1 29 
o 00 



00 

16 
30 
16 



o 
o 

2 

9 
12 

15 06 

17 46 
20 18 
22 39 
50 



^ 



50 
28 40 

30 20 

31 51 

33 " 

34 25 

35 30 

36 27 

37 16 

37 59 

38 37 

39 07 
39 33 

39 54 

40 09 
40 21 
40 28 

40 31 
40 29 
4025 

40 17 
40 06 

39 51 
39 34 
39 »4 
3851 

38 2A 

37 5b 
37 26 . 
36 52 
36 16 

35 37 

34 56 
34 13 
33 27 , 

32 40 I 
31 50 
3058 



560 



I 



30 04 
29 06 
28 '10 

27 09 
26 07 

25 02 

23 56 
22 47 
21 39 
20 27 
19 12 
1758 

16 42 
15 23 
14 04 
12 43 



II 
9 



21 
59 



835 
7 II 
5 45 
4 20 

2 53 
I 27 
o 00 



o 

2 

I 

II 
14 



00 
58 
55 

4« 
36 
17 



16 50 

19 14 
21 30 

23 37 

25 33 
27 21 

29 00 

30 28 

31 49 

33 01 

34 07 

35 03 

35 54 

36 37 

37 15 

37 47 

38 14 
3836 

3852 

39 04 
39 13 
39 18 
39 17 
39 U 

30 06 

38 57 
3845 
38 28 
3809 

37 47 

r^ 

36 25 
35 
35 
34 41 

34 01 
33 20 
32 36 
31 50 
31 01 
30 10 

29 17 
28 22 
27 26 
26 27 
25 26 
24 24 

23 18 
22 12 
21 05 
19 55 ' 

IH 42 

17 30 I 

16 15 I 

14 59 I 
13 41 t 
12 23 I 

II 04 I 

9 43 i 

8 21 

658 , 

53<> 

4 13 . 
2 48 

1 24 ! 

o 00 



570 


/ 


00 


2 49 


5 35 


8 18 


1057 


13 30 


1556 


18 15 


20 25 


22 27 


2A 30 

26 05 


27 41 


29 08 


30 27 


31 39 


32 44 


33 41 


34 32 


35 16 


35 54 


36 37 


36 55 

37 18 


37 35 


37 49 
3758 


3803 


3804 


3803 


37 58 


37 49 


37 37 


37 22 


37 04 


36 43 


36 19 


35 54 
35 26 


34 54 


34 21 


33 44 



33 07 
32 26 

31 
30 
30 10 
29 22 

38 29 

27 37 
26 41 

2544 
24 45 
23 44 

2a 41 

21 37 
20 30 

21 

13 
17 01 



:i 



1548 
14 34 
13 19 
12 03 

1045 
9 26 

8 07 
6 47 
5 27 
4 05 

2 44 
I 21 

o 00 



58<> ! 590 

I 



o / 
o 00 
2 39 
5 16 
7 50 
10 21 
12 47 

1505 
17 18 
19 23 

31 30 
33 10 
24 51 

36 35 

27 50 
2909 

30 19 

31 23 

32 21 

33 " 

33 56 

34 34 

35 08 
36 
00 



35 



36 18 
36 35 
3<> 44 
36 49 
36 52 
36 52 



36 47 
36 39 
36 29 

36 

35 
3540 



Ji 



35 »7 
34 52 
34 25 
33 55 
33 23 
32 48 



32 II 

31 32 
3050 
30 07 
30 31 

2834 

27 43 
36 52 

2558 
25 02 

24 04 
23 05 

23 04 
21 00 

IQ 56 
18 49 
17 42 
1633 

15 23 

14 10 
12 57 
II 42 
10 37 

9 " 



I 

5 
3 

2 

I 
o 



36 
18 

58 

39 

19 
00 



o 

2 
4 
7 
9 



00 
30 

59 
24 

47 



12 95 



18 



18 

25 

24 
30 17 

33 03 

23 4X 

35 13 

36 35 

27 52 

29 02 

30 04 

31 02 

31 52 

32 37 

33 »7 

33 50 

34 19 

34 43 

3502 

35 19 
35 30 
35 37 
35 41 
35 40 

35 37 
35 31 
35 22 

35 09 
34 53 
34 35 

34 15 
33 51 
33 25 
32 56 

32 24 
31 52 

31 16 
3038 
2958 

29 15 

28 32 

27 45 

26 57 

36 06 
25 14 

24 19 
23 23 

33 36 

3Z 35 

30 35 
19 22 
18 17 
17 12 
ID 04 

u 56 

13 45 
12 35 
II 23 
10 09 

855 



7 
6 

5 

3 

2 

I 
o 



40 

24 
08 

52 
35 
17 
00 



Hour Allele* 



8 



00 
10 
SO 
80 
40 
50 

00 
10 
SO 
80 
40 
50 

00 
10 
SO 
80 
40 
50 

00 
10 
SO 
80 I 
40 I 
50 i 

00 
10 
SO , 
80 > 
40 
50 

00 
10 
SO 
80 
40 
50 



6 







10 



11 



IS 



10 
SO 
80 
40 
50 

00 
10 
SO 
80 
40 
50 

00 
10 
SO 
80 
40 
50 

00 
10 
SO 
80 
40 
50 

00 
10 
SO 
80 
40 
50 

00 
10 
SO 
80 
40 
50 
00 



In "Sorih latltede^ when the star is risins; or East of the meridian, the tabulated azimuths are reckoned from North to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from North to West. 

In Roath latltvde, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from South to Bast; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from South to West. 

When the latltade and decUnalton are of different aaae, the tables are to be entered with the supplement of the hour angle and the 
supplement of the tabulated azimuth is to b^ taken for the required true bearing. 
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AZIMUTH OR TRUE BEARING. 



LATITUDE %H°. 



DRCI.INATION— SAME NAME AS— I^TITUDE. 



liATITUDE 28°. 



Hoar Angle. 



O 



3 



6 



9 



lO 



11 



13 



1. 
OO 
lO 
20 
30 
40 
50 

OO 
10 
30 
SO 
40 
50 

OO 
10 
30 
30 
40 
50 

OO 
10 
30 
30 
40 
50 

OO 
lO 
30 
30 
40 
60 

OO 
lO 
30 
30 
40 
50 

OO 
lO 
30 
30 
40 
50 

OO 
lO 
SO 
30 
40 
50 

OO 
lO 
30 
SO 
40 
50 

OO 
lO 
30 
SO 
40 
50 

OO 
lO 
30 
SO 
40 
50 

OO 
lO 
30 
SO 
40 
60 
OO 



60° 


«lo 


63° 


03° 


04° 


65° 


66° 


67° 


68° 


.o / 


/ 


' 


/ 


/ 


f 


/ 


/ 


f 


00 


00 


00 


00 


00 


00 


00 


00 


00 


2 22 


2 13 


2 06 


I 59 


I 52 


I 46 


in 


I 33 


I 28 


4 42 


6 36 


4 II 


3 57 


3 42 


3 30 


306 


254 


6 59 


6 14 


5 53 


5 33 


5 13 


4 55 


iU 


4 20 


9 15 


844 
10 48 


8 15 


938 


7 21 


$ 55 


531 


5 45 


II 25 


10 12 


9 06 


835 


8 05 


736 


709 


1332 


12 48 


12 06 


II 27 


10 48 


10 II 


936 


9 Q2 


839 


15 32 


1443 


13 55 


13 10 


12 27 


II 45 


II 05 


10 26 


9 49 
II 06 


17 27 


16 32 


15 40 


14 50 
16 25 


14 01 


13 15 


12 30 


II 47 


19 15 

20 58 


18 16 


17 20 


15 32 


14 41 


13 52 


13 05 


12 20 


19 54 


1853 


17 55 


16 59 


16 04 


15 11 


14 20 


13 30 


22 32 


21 25 


20 22 


19 20 


t8 20 


17 21 


16 25 


15 31 


1438 


24 00 


22 51 


21 45 


20 40 


1936 


18 35 


17 36 


16 39 


15 42 


25 22 


24 10 


23 01 


21 54 


20 48 


1944 
20 48 


1843 


17 41 


16 42 


2637 


25 23 

26 31 


24 13 


23 03 


21 55 


• 1945 


18 42 


17 40 


27 46 

28 48 


25 18 

26 18 


2407 


22 57 


21 49 


20 42 


19 37 


1833 


27 32 

28 27 


25 05 


23 54 
2446 


22 45 


21 37 


20 29 


19 23 


29 44 


27 12 


25 59 


2335 


22 26 


21 17 


10 10 


3034 


29 17 


28 01 


2647 


li!i 


24 21 


23 II 


22 01 


-2053. 


31 18 


30 01 


28 46 


2731 
^ 09 


2504 


23 52 


22 41 


21 32 


31 58 


30 40 


29 24 


26 55 


25 42 
36 16 


24 30 


23 19 


22 07 


32 33 


31 15 


30 00 


2844 


27 29 


25 03 


23 51 


22 40 


33 02 


31 45 


30 30 


29 15 


^^ 


2645 


25 33 


24 21 


23 08 


33 27 


32 II 


3055 


29 40 


27 12 


25 59 


24 46 


23 34 


33 47 


32 31 


31 i6 


30 02 


2847 


27 34 


26 21 


25 09 


23 57 


34 03 
34 16 


32 48 

33 01 


31 34 

31 48 


30 20 
30 35 


29 05 
29 21 


%U 


26 40 
2656 


25 27 
25 43 


24 15 
24 31 


34 23 
34 28 


33 II 


31 57 


30 45 


29 32 


38 20 


27 08 


25 55 

26 05 


24 44 


33 15 


32 04 


30 52 


29 40 


28 28 


27 17 


24 54 


34 30 


33 18 


3207 


30-56 


2944 


2833 


27 23 


26 II 


25 01 


34 27 


33 16 


32 07 


30 57 


29 46 


2835 


27 25 


26 15 


25 05 


34 22 


33 13 


32 04 


3055 


29 44 


2835 


27 26 


26 16 


25 06 


34 14 


33 05 


31 57 


30 49 


29 40 


38 31 


27 23 


26 14 


25 05 


34 02 


32 55 


31 48 


30 40 


29 32 


28 25 


27 17 


26 09 


25 01 


3348 


32 42 


31 36 


3030 


29 22 


28 16 


27 09 


26 02 


24 55 


33 30 


32 26 


31 21 


3D 16 


2909 


28 04 


2659 


25 53 


24 46 


33 10 


32 07 


31 03 


30 00 


2855 


27 50 


2646 


25 40 


24 35 


32 49 


31 46 


30 44 


2941 


2837 


27 33 


26 30 


25 26 


24 22 


32 25 
31 50 


31 22 


30 21 


SJI 


28 17 


27 15 


26 12 


25 09 


24 06 


3056 


29 56 


27 54 


26 53 


25 52 


24 50 


2348 


31 27 


30 28 


29 29 


28 29 


27 30 


26 30 


25 30 


24 30 


23 29 


3055 


2957 


29 00 


28 01 


27 03 


36 05 


25 06 


24 06 


23 07 


30 20 


ao 24 
2849 


28 28 


27 31 


2634 


2537 


24 40 


23 41 


22 43 


2944 


27 53 


26 58 


26 02 


25 07 


24 11 


23 14 


22 17 


20 04 


28 II 


27 17 


26 24 


25 29 


24 35 


2340 


22 45 


21 49 


28 24 


27 31 


2639 


25 47 


24 54 


34 01 


23 08 


22 14 


21 20 


!Z4i 


26 50 


26 00 


2509 


24 17 
2338 


23 35 
33 48 


22 34 


21 42 


20 49 
20 16 


2656 


26 07 


25 18 


24 29 


21 58 


21 07 


26 09 


25 21 


24 34 


23 46 


22 57 


33 09 


21 20 


20 31 


19 41 


25 20 


24 34 


23 47 


23 01 


23 14 


31 37 


20 40 


19 53 


19 05 
18 27 


34 29 


23 44 


23 00 


32 16 


21 30 


20 44 


20 00 


19 14 
18 32 


23 36 


22 53 


22 II 


21 27 
20 38 


30 44 
1956 


30 01 


IQ 16 


1748 


22 42 


22 01 


21 19 


10 14 
18 27 


18 32 


17 49 


1707 


21 46 


21 07 


20 27 


1947 


19 06 


17 46 


17 06 


16 25 


20 48 


20 10 


19 32 


1855 


18 16 


17 37 


16 59 


16 20 


15 42 


18 48 


19 12 
18 13 


1836 


18 00 


17 23 


16 47 


16 II 


15 33 


14 56 


17 40 


m 


16 30 


15 55 


15 21 


14 45 


14 II 


17 44 


17 12 


t6 41 


15 35 


15 02 


14 30 


13 57 


13 23 


16 41 


16 II 


15 40 


15 10 


14 39 


14 08 


1338 


13 06 


12 35 
II 46 


15 36 


1507 


14 39 


14 10 


13 41 


13 13 


12 44 


12 14 


14 29 


14 05 
12 56 


13 36 


13 10 


12 42 


12 15 


II 49 


II 22 


10 55 


13 21 


12 32 


12 07 


II 43 


II 18 


1053 


10 28 


10 03 


12 12 


II 49 


11 27 


II 05 


10 42 


10 30 


958 


9 35 
839 
7 43 


Q 12 

8 19 
7 25 


II 01 
839 


10 41 
9 33 


10 21 

I'd 


10 01 

856 


n 


9 21 
8 21 


9 00 
8 02 


8 23 


7 51 


7 35 


7 19 


7 03 


6 47 


631 


726 


7 12 


6 59 


6 45 


6 31 


6 iS 


6 04 


5 50 


536 


6 13 


6 01 


5 50 


5 39 


5 27 


5 16 


5 04 


4 52 


4 41 


4 59 


4 49 


4 41 


4 31 


4 22 


4 13 


4 04 


3 54 


3 45 


3 45 


3 37 


3 31 


2 lb 


3 17 


3 10 


3 04 


^56 


2 49 


2 29 


2 25 


2 21 


2 II 


2 07 


2 02 


I 58 


1 53 


I 15 


I 13 


I 10 


I 08 


I 06 


I 03 


I 01 


59 


57 


00 


00 


00 


00 


00 


00 


00 


00 


00 



69° 



70° 



o 
I 

2 
4 



00 
22 

43 
04 
24 
43 



758 

9 13 

10 25 

u 36 

12 43 

1347 

14 47 

15 46 

16 40 

1732 

18 19 

19 °5 

19 45 

30 24 

20 59 

21 30 

31 58 

22 23 

22 45 

23 04 
23 19 
23 3: 
23 42 
2350 

23 55 

23 56 
23 56 

23 53 

2548 
23 40 

33 30 
33 17 
23 03 

32 46 

33 28 
22 07 

21 45 
21 20 

2054 

20 a6 
19 57 
19 25 

18 52 

18 17 

17 41 

17 04 
16 24 

1544 

15 02 
14 19 

13 35 
12 50 
12 03 

11 17 

10 28 
9 39 

h 

7 07 

6 15 



22 

36 
42 

49 
54 
00 



Hoar Ancle. 



/ 


00 


I 16 


2 33 


348 


lU 


u 


9 46 


10 53 

11 56 


12 57 


13 55 


14 50 


15 42 

16 31 


17 17 

18 00 


1839 


19 16 


19 50 


30 21 


20 48 


21 13 


21 34 


21 53 


22 08 


22 21 


22 31 


22 40 


22 44 


22 47 


22 47 


22 45 


22 40 


22 33 


22 24 


22 13 


22 00 


21 44 


21 27 


21 08 


30 46 


20 22 


1958 


19 32 


10 04 

1834 


18 03 


17 29 


\tn 


15 42 


15 03 


14 23 


13 41 


12 59 


12 17 


II 32 


10 47 


10 00 


I'd 


738 


6 48 


5 59 


508 


418 


3 27 


2 35 


I 44 


52 


00 



o 



3 



9 



10 



11 



13 



00 
10 
30 
SO 
40 
60 

00 
10 
30 
SO 
40 
50 

00 
10 
30 
SO 
40 
60 

00 
10 
30 
SO 
40 
60 

00 
10 
30 
SO 
40 
60 

00 
10 
30 
SO 
40 
50 

00 
10 
30 
SO 
40 
50 

00 
10 
30 
SO 
40 
60 

00 
10 
30 
SO 
40 
50 

00 

10. 

30 

SO 

40 

50 

00 
10 
30 
SO 
40 
50 

00 
10 
30 
SO 
40 
50 
00 



In North laUtnde, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from North to E&st; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from North to West. 

In Sonth latitude, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from South to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from South to West. 

When the latitude and declination are of different name, the tables are to be entered with the supplement of the hour angle and the 
supplement of the tabulated azimuth is to be taken for the required true bearing. 
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AZIMUTH OR TRUE BEARING. 



ULTvrvnK %9^* 



DECUNATION— SAMB NAME AS— LATITUDE. 



I«ATmJ1IK 390. 



Hour Angle. 



O 



3 



6 



9 



lO 



11 



12 



OO 
lO 

SO 
40 
50 

OO 
lO 
SO 
SO 
40 
60 

OO 
lO 
20 
SO 

*o 

50 

OO 
lO 
20 
SO 
40 
60 

OO 
lO 
SO 
SO 
40 
&0 

OO 
lO 
SO 
SO 
40 
50 

OO 
lO 
SO 
SO 
40 
50 

OO 
lO 
SO 
SO 
40 
50 

OO 
lO 
SO 
SO 
40 
50 

OO 
lO 
SO 
SO 
40 
50 

OO 
lO 
SO 
SO 
40 
SO 

OO 
lO 
SO 
SO 
40 
50 
OO 



S40 S60 



i8o 00 


t8o 00 


155 »9 


150 18 


137 02 


130 46 


m 57 
ii6 53 


119 10 


III 50 


rii II 


106 50 


io6 57 , 
103 38 


103 09 


100 17 


100 57 , 


97 56 


9841 


9558 


9645 


94 16 


9502 


92 45 


93 30 ' 


91 23 


92 05 
0046 


90 06 

8856 


89 33 


8749 


88 24 


8645 


87 18 


8544 


86 14 


8445 


85 12 


8347 


84 12 


82 50 


83 14 


81 54 


82 17 


81 00 


81 21 


8005 



80 23 
70 26 

78 29 
77 33 
76 37 
75 40 

74 43 
73 46 
7246 
71 48 
7048 
69 46 

6843 

66 M 
65 28 
64 30 
6308 

61 56 
60 42 
59 25 
5807 

56 45 
55 21 

53 54 
52 23 

50 50 
49 13 
47 32 
45 49 

44 00 
42 08 
40 12 
38 II 
36 06 

33 57 

31 43 
29 24 
27 01 

24 34 

22 03 

19 27 

16 48 
14 05 
II 20 

8 32 
5 42 
2 52 
o 00 



79 II 
78 17 
77 25 
7638 

75 33 
74 38 

73 42 
7246 
71 48 
70 50 

65 41 
6435 
63 27 
62 17 

61 06 

59 52 
5836 
57 17 
55 57 
M 33 

53 06 
51 37 
50 04 
4827 
46 48 
4504 



43 
41 



18 
26 



39 31 
37 32 
35 28 
33 20 

31 08 
28 52 



26 
24 



31 
06 



21 37 
19 04 

16 38 

1348 

II 06 

8 22 

5 
2 
o 00 



S60 



o / 

180 00 

142 56 

122 54 
112 31 
106 19 
102 II 

9909 

96 47 

94 51 

93 " 

91 44 
90 26 

80 14 
88 07 
8704 
8603 

8505 
8409 

83 15 
82 21 

81 28 

8035 
44 
52 



^ 



78 00 
77 08 
76 15 
75 23 
74 30 
73 35 

72 43 
71 46 

70 50 

^§ 

67 55 

6654 
65 52 
6448 
63 43 

61 26 

60 15 
59 02 
57 46 
56 29 
55 09 
53 40 

52 19 
50 51 
49 18 

47 43 
46 04 

44 21 

42 35 
40 45 
3852 
36 54 
34 53 
32 a6 

3034 
38 20 
26 01 

2338 
21 12 
18 42 

16 08 

13 32 

10 53 

8 12 



28 

44 
00 



S70 



o / 

180 00 

131 35 
113 12 
IQ5 01 
100 f.3 

97 17 

95 00 

93 " 
91 40 

90 21 

8909 

88 04 

87 02 
8605 
85 10 
84 17 
83 25 
82 34 

81 44 
80 54 

80 O' 



77 



26 
37 



7648 
7558 
7508 
74 17 
73 25 
72 33 

71 40 
70 46 

60 51 
6854 
67 57 
6659 

65 59 
64 57 
63 54 
63 50 

61 43 
6035 

59 24 

58 12 

56 57 
55 39 
54 19 
52 57 

51 32 
50 03 
48 32 
4658 
45 20 
43 38 

41 53 
40 04 
38 12 
36 15 
34 14 
32 10 

30 01 
27 48 
25 32 
23 12 
20 47 
18 19 

15 49 

13 15 
10 39 

8 01 
5 22 
2 41 
o 00 



S8< 



II 



85 39 

84 4q 
84 02 

83 15 
82 39 

81 43 
8057 

80 II 
26 



40 

77 54 
77 09 
76 22 

75 35 
74 47 
73 59 
73 10 
72 20 
71 30 

70 37 
46 



^ 



51 
6756 
67 00 
6603 

65 03 
64 03 
63 01 

61 57 
60 51 

59 43 

58 33 
57 21 
5607 

54 51 
53 32 
52 10 

50 45 
49 18 
47 47 

46 lA 

44 30 
42 56 



41 
39 



II 
24 



37 32 
35 



33 
31 35 

39 38 

27 17 

25 03 
22 45 
30 23 

1758 

15 30 
13 00 
10 36 

7 51 
516 
238 
o 00 



SOo 



86 31 

85 44 

8507 
84 39 

83 52 
83 U 

83 36 

81 57 
81 19 
80 39 

79 59 
79 19 

78 39 
77 57 
77 16 
76 33 
75 50 
7506 

74 22 
73 36 

72 50 

73 03 

71 15 
70 36 



u 



36 

44 
67 52 
6658 
6603 
6506 

64 08 
6308 
62 07 
61 04 

59 59 
58 52 

57 43 
56 3» 
55 18 
54 02 
5244 
51 23 



:? 



10 

7 
5 

2 

o 




58 

32 

47 02 
45 29 
43 53 
42 14 

40 30 
3842 
3<5 54 : 
35 00 
33 02 I 
31 01 I 

2856 

26 47 

24 34 
22 19 

19 59 
17 37 

15 " 
12 44 



M 
42 
09 

35 
00 



SOo 



o 00 

6443 
75 50 
27 
(I 00 
81 41 



i? 



81 56 
81 56 
81 47 
81 31 
81 12 
8047 

80 20 
79 52 

70 32 

78 50 
78 15 

77 41 

70 38 

75 50 
75 " 
74 3» 
73 50 

7308 
72 25 

71 41 
70 55 
70 09 

69 33 
6833 

67 43 
6652 
66 00 

65 05 
64 10 

63 13 
62 14 

61 13 
60 II 

5907 
58 00 

56 53 
55 42 

54 29 
53 4 
51 56 
50 36 

49 " 

47 47 
46 18 

44 46 
43 " 
41 32 



36 



50 
04 
15 
34 23 
32 27 
30 27 

28 24 
26 17 



2407 


21 53 

19 36 


17 17 


14 53 
12 28 


10 02 


7 33 


5 02 


2 31 


00 



Sio 



o 00 

<>3 58 
71 01 

74 32 
76 26 



^ 



32 
08 

78 27 
78 32 
78 38 
78 18 

78 04 

77 45 
77 23 
7658 

76 31 
76 02 

75 31 
7458 
74 23 
73 49 
73 " 
72 33 



71 
71 



54 
13 



70 31 

69 47 

6q 

68 



?i 



67 30 
66 42 

65 51 
65 00 

64 07 
63 13 

62 17 
61 19 
60 20 

59 17 
58 14 
57 08 

56 01 
54 51 
53 39 
52 25 
51 08 
49 48 

48 26 
47 01 
45 33 
44 02 
43 38 

4051 

39 09 

37 

33 46 
31 52 
29 54 

27 52 

2548 

23 40 
21 27 

I? 13 
1655 

14 36 
12 13 

9 49 

V^ 

2 28 
o 00 



sso 

o / 

o 00 

35 03 
53 54 

63 14 
68 18 

71 19 

73 ti 

74 22 
7506 

75 33 
75 47 
75 50 

75 47 
7538 
75 ^ 
75 06 
74 46 
74 22 

73 55 
73 27 

72 57 
72 25 

71 52 
71 16 

70 39 
70 01 

69 31 

68 40 

67 57 
67 13 

66 27 
65 40 

64 51 
64 01 
63 09 
63 16 

61 21 
60 34 

59 25 
58 24 
57 21 



P 



55 " 
54 01 
52 50 
51 36 
50 20 
49 02 

47 40 
46 16 

44 49 
43 18 

41 45 
40 09 

36 46 
35 00 
33 " 
31 18 
39 22 



27 
25 



22 

18 



23 13 
21 03 
18 51 
16 36 



U 
II 

9 

7 

4 
2 
o 



18 



14 
50 
25 
00 



S80 



I 



340 



o 00 
27 33 

45 43 

66 33 

6856 

70 39 

71 48 

72 35 

73 05 

73 23 

73 30 
73 30 
73 25 

73 15 
73 OO 

7341 

73 30 

71 56 
71 30 
71 01 

68 10 

67 31 
6650 
66 07 

64 
63 50 
63 03 
63 10 
61 19 

60 34 
59 28 
58 31 
57 31 
56 30 
55 26 

54 ao 
53 " 
52 01 

5049 
49 33 
48 15 

46 54 
45 31 
44 04 
4235 
41 04 
39 28 

PS 

34 23 
32 34 
30 43 
2849 

26 51 

24 50 
22 46 
20 38 
18 28 
16 16 



S 



14 01 
II 

9 

7 06 I 

445: 

2 32 
O 00 



00 

22 27 

39 " 

50 04 

7 04 

1 41 



f 



64 50 
67 01 

6833 

69 39 

70 33 

70 53 

71 13 
71 23 

71 25 
71 22 

71 13 
71 00 

7045 
70 34 

70 03 
6937 

SS 

6808 
67 34 

6659 
66 31 

65 42 
65 02 

64 19 

63 35 
62 49 
62 03 
61 12 
60 20 

59 27 
5833 
57 36 
56 37 
55 37 
54 34 

5328 
52 21 

51 12 
50 00 

484s 
4728 

46 09 
44 46 
43 20 
41 52 
40 21 

3848 

37 JO 

35 30 

33 46 
31 59 
30 10 

38 17 

36 21 

34 21 

23 19 
20 15 
18 07 

15 57 

13 45 
II 31 

?^ 
438 
2 19 
o 00 



350 



00 
18 48 
34 34 
44 43 
52 M 

57 x6 

60 53 
63 29 
6<s 22 



^ 



67 44 

68 27 



68 



56 

29 

27 
19 



69 08 
6852 
6834 

68 12 

6747 
67 21 

6652 
66 21 

65 47 
65 12 

63 15 
62 32 

61 48 

61 01 

60 13 

59 23 

5831 
57 37 
56 42 
55 43 
54 43 
53 42 

52 37 
51 3J 
50 23 
49 " 
47 58 
46 41 

45 23 
44 01 
42 37 
41 09 
3938 
3807 

36 30 
34 52 
33 10 
31 H 
29 36 
27 45 

25 51 

23 53 
21 54 

19 51 
17 46 

1538 

13 28 
II 17 

9 03 
6 49 

4 33 
2 16 

o 00 



Hour Angle. 



iB. 

O 



S 



3 



6 



8 



9 



10 



11 



IS 



00 
10 
SO 
SO 
40 
60 

00 
10 
SO 
SO 
40 
60 

00 
10 
SO 
SO 
40 
SO 

00 
10 
SO 
SO 
40 
SO 

00 
10 
SO 
SO 

40 

SO 

« 

00 
10 
so 
so 
40 
so 

00 
10 
so 
so 
40 
so 

00 
10 
so 
so 

40 

so 

00 
10 
so 
so 

40 

so 

00 
10 
so 
so 

40 

so 
00 

10 

so 
so 
40 
so 

00 

10 

so 
so 

40 

so 
00 



In North Utitade, when the iitar is riainff or East of the meridian, the tabulated azimuths are reckoned from North to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from North to West. 

In Soath latllnde, when the star is rising or Hast of the meridian, the tabulated azimuths are reckoned from South to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from South to West. 

When the latltade and def Unatloa are of different Mame, the tables are to be entered with the supplement of the hour angle and the 
supplement of the tabulated azimuth is to be taken for the required true bearing. 
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AZIMUTH OR TRUE BEARING. 



LATITUBE 290. 



DECUNATION— SAME NAME AS— LATITUDE. 



liATITVIIB Z9^* 



Hour Angle* 36° 



O 



6 



9 



lO 



11 



12 



OO 
lO 
SO 
SO 
40 
60 

OO 
lO 
20 
30 
40 
50 

OO 
lO 
20 
30 
40 
50 

OO 
lO 
30 
SO 
40 
50 

OO 
10 
20 
30 
40 
50 

OO 
lO 
20 
30 
40 
50 

OO 
lO 
20 
80 
40 
50 

OO 
10 
20 
30 
40 
50 

OO 
lO 
20 
30 
40 
50 

OO 
lO 
20 
30 
40 
50 

OO 

lO 

20 

30- 

40 

50 

OO 
lO 
20 
30 
40 
50 
OO 



O 00 

i6 07 

2945 

40 08 

47 42 

53 10 

57 09 

60 05 

62 16 

63 53 

65 07 

66 01 

66 41 

67 08 
67 26 

67 37 
67 40 
6738 

67 31 

67 19 
67 06 

66 47 
66 26 
66 02 

65 35 
65 07 

64 35 
64 02 

63 27 
62 50 

62 10 

61 29 
60 46 
60 01 

59 H 

58 24 

57 34 
56 41 
55 46 

54 50 
53 50 
52 49 

51 46 
5041 
49 33 

48 23 
47 10 
45 55 

44 36 
43 17 

41 54 
40 27 

3858 
37 27 



370 



3.S 52 


34 14 


32 33 


30 50 


29 04 


27 13 


25 21 


23 26 


21 28 


19 27 



17 24 
15 20 

13 12 
II 03 

6 41 
4 27 
2 14 
o 00 



o 00 
14 01 
26 20 
36 II 
43 43 

49 22 

36 
49 

59 15 

61 07 

62 32 
6336 

64 26 

65 01 
65 27 
65 44 
65 54 
65 57 

65 54 
65 47 
65 36 
65 22 
65 03 
64 42 

64 18 

63 52 
63 23 
62 51 
62 19 
61 43 

61 05 

60 25 

59 43 
59 00 

58 14 
57 26 

56 37 
55 45 
54 51 
53 56 
52 57 
51 57 

50 55 
49 51 
48 43 
47 34 
46 22 
4508 



43 51 
42 31 
41 09 
39 44 
38 17 
36 46 



35 13 

33 37 

31 57 

30 15 
28 30 

26 43 

24 52 
22 58 
21 03 
19 04 
17 04 
15 01 



380 



3B<' 



o 00 
12 22 

23 31 
82 47 

40 09 

45 52 

50 17 

53 42 

56 20 

58 24 

60 00 

61 15 

62 13 

62 57 

63 29 

63 52 

64 06 

64 15 

64 17 
64 14 
64 07 
63 56 
63 40 
63 22 

63 02 
62 37 
62 10 
61 41 
61 10 
60 36 

60 00 

59 22 
5841 

57 59 
57 
56 

55 40 

54 48 
53 56 
53 01 
52 04 

51 05 

5004 

49 00 
47 54 

46 45 
45 35 
44 22 

43 05 

41 47 
40 26 

39 03 
37 36 
36 07 

34 34 
32 59 
31 22 
29 41 
27 58 
26 12 

24 23 
22 32 
2038 
18 42 
16 43 
14 42 



12 55 


12 40 


10 50 


1037 


8 41 


831 


6 32 


6 24 


4 21 


4 17 


2 II 


2 08 


00 


00 



o 00 

11 02 

21 09 

29 50 

36 57 

42 39 

47 09 

50 44 

53 33 

55 47 

57 32 
5856 

60 02 

60 52 

61 32 

62 01 
62 20 
62 33 

62 41 
62 41 
62 38 
62 29 
62 17 
62 02 

61 44 
61 21 
60 57 
60 30 
60 00 
5928 

5854 

58 17 
57 39 

56 57 
56 13 
55 29 

54 41 
53 51 
53 00 
52 07 

51 12 
50 13 

40 12 

48 09 
47 04 
45 57 
44 47 

43 34 

42 20 

41 02 

39 42 
38 20 

36 55 
35 26 

33 55 
32 22 

30 46 
29 07 
27 25 
25 41 

23 54 

22 05 

20 13 
18 19 
16 22 
14 24 

12 24 
10 22 

8 19 



6 

4 
2 
o 



15 
II 
06 
00 



400 



o 
9 

19 
27 



00 

55 
10 

16 



34 06 
39 43 

44 15 
47 56 
5051 
53 14 

55 08 

56 39 

57 52 

58 50 

59 35 

60 09 

60 35 

60 52 

61 03 
61 09 
61 08 
61 03 

6055 
60 42 

60 26 
60 06 
59 43 
59 19 



5» 51 
58 20 

5748 
57 12 



56 
55 
55 



14 



4 

2 
o 



05 

03 
00 



410 



54 30 

53 44 
52 55 
52 c>5 
51 12 
50 18 
49 20 

48 21 

47 19 
46 
45 
44 00 
42 49 

41 35 
40 18 

3859 
37 38 
36 14 
34 47 

33 18 , 
31 46 
30 12 
28 33 
26 53 
25 II 

23 26 
21 38 
1948 
17 56 
16 03 
14 07 

12 09 

10 10 
8 10 
6 08 



o 00 

859 
17 27 

25 01 

31 34 
37 02 

41 33 

48 19 

50 47 

52 4S 

54 26 

55 45 

56 49 

57 40 

58 19 

58 50 

59 12 

59 27 
59 36 
59 39 
59 37 
59 31 
59 21 

P07 
51 
5830 
5806 

57 41 
57 13 

56 42 
5608 

55 31 
54 53 
54 12 

53 30 

52 46 

51 58 
51 09 
50 17 

49 23 
48 27 

47 29 
46 27 

45 25 
44 20 

43 12 

42 01 

40 49 

3656 

35 33 
3408 

32 40 

31 09 

29 35 
28 00 

26 22 
24 41 

22 58 
21 12 
19 25 
17 35 
15 43 
13 49 



II 



I 



53 
57 
00 
6 00 
4 01 
2 00 
o 00 



42^ 



o 

8 



00 
II 



1558 

23 02 

29 15 
34 33 

39 02 

42 46 

45 51 

48 25 

50 31 

52 15 

53 41 

54 50 

55 46 

56 30 

57 05 
57 31 

57 50 
5803 
5809 

58 10 
5807 
58 00 

5748 
57 34 
57 16 
56 55 
56 31 
56 04 

55 35 
55 02 
54 27 
53 51 
53 II 
52 30 

51 47 
51 00 
50 12 

49 22 
48 29 

47 34 

46 37 
45 37 
44 35 

43 30 
42 24 
41 15 

40 04 
38 49 
37 33 
36 14 
34 52 
33 28 

32 01 

30 32 
29 01 
27 27 

2549 

24 II 

22 30 
20 46 
19 00 

17 13 
15 23 
13 31 



430 



II 

9 
7 
5 
3 
I 
o 



39 
45 
49 
53 
55 
58 
00 



o 00 

7 31 
14 41 
21 18 
27 II 
32 18 

36 42 

40 25 

43 32 

46 09 

48 10 

50 08 

51 39 

52 52 

53 54 

54 42 

55 21 

55 52 

56 14 
56 30 
56 40 
56 44 
56 44 
56 39 

56 31 
56 18 
56 02 

55 43 
55 21 
54 55 

54 28 
53 57 
53 24 
52 48 
52 II 
51 30 

5048 
50 03 

49 16 
48 27 

47 35 
46 41 

45 45 

44 4^ 
4346 
42 42 

41 37 
40 29 



35 
3= 



18 
06 



36 50 
35 32 
34 12 
32 49 



31 24 
29 57 
28 27 
26 54 
25 19 
23 42 

22 02 
20 20 

18 37 
16 51 

15 04 
13 14 



II 

9 
7 
5 
3 
I 
o 



24 
32 
39 
45 

56 
00 



44' 



450 



38 II 



41 

46 12 
48 05 



30 

59 



49 
50 
52 02 

52 55 

53 39 



54 39 
5458 

55 10 
55 18 
55 20 
55 18 



55 " 

55 01 
54 47 
54 30 
54 10 
53 46 

53 20 
52 51 
52 20 
51 46 
51 09 
50 30 



49 49 
49 05 
48 19 
47 32 
46 41 
45 47 

44 53 
43 55 
42 50 

41 53 
40 49 

39 42 

38 33 
37 22 
36 07 

34 50 
33 32 
32 II 

30 46 
29 20 

27 52 
26 21 

24 47 
23 12 

21 35 

19 54 
18 13 

16 30 
14 45 
12 57 

II 10 
9 20 
7 
5 

3 
I 
o 00 



29 
37 
46 
53 



46° 



/ 


1 
/ 


00 


00 


654 


6 22 


1333 


12 33 


19 44 


18 19 


25 19 


23 36 
28 21 

32 30 


30 14 
M. 31 



36 06 

39 13 
41 53 
44 10 

46 05 

47 43 

49 04 

50 13 



51 
51 



10 

57 



54 12 : 52 33 



53 03 
53 26 
53 41 
53 51 
53 56 
53 57 

53 52 
53 44 
53 32 
53 17 
5258 
52 37 

52 12 
51 45 
51 15 
50 43 
50 07 

49 30 

48 50 
48 07 
47 22 
46 36 
45 46 
44 54 

44 00 

43 04 
42 06 
41 04 
40 01 
3856 

37 47 
36 37 
35 24 
34 09 
32 51 
31 31 

3009 
28 44 

27 17 
25 48 
24 16 
22 42 

21 08 
19 29 
17 50 
16 09 

14 25 
12 41 

10 54 
9 07 



7 
5 

3 
I 
o 



20 

30 

41 

50 
00 



00 


5 5.S 


II 39 


17 04 


22 04 
26 36 


30 37 


34 09 


37 13 


39 54 


42 12 


4409 



'S 



37 02 
35 53 
34 42 
33 27 
32 II 
3053 

29 31 
28 08 
26 43 
25 16 

23 45 
22 13 

20 41 
19 04 
17 27 
1548 
14 06 
12 24 

10 40 
855 
7 09 
5 23 

o 00 



470 



45 50 

47 15 

48 26 

49 27 

50 16 

50 56 

51 29 

51 54 

52 12 
•52 25 

52 33 
52 35 

52 33 

52 27 
52 17 
52 04 
51 47 
51 28 

51 Q4 
50 39 
50 10 I 

49 39 
49 06 

48 29 

47 50 
47 09 

46 26 

45 39 
44 51 
44 01 

43 08 
42 13 
41 15 

40 15 

39 13 

09 



00 

5 29 
10 50 

15 56 

20 40 

24 59 

28 52 
32 18 

35 20 

38 00 

40 18 

42 17 

43 59 

45 27 

46 41 

47 44 

48 37 

49 20 

49 55 

50 23 
50 44 

50 59 

51 09 
51 14 

51 14 
51 10 
51 03 
50 50 
50 35 
50 17 

49 56 
49 31 
49 04 
48 35 
48 03 
47 28 

46 50 
46 10 
45 28 

44 43 
43 57 
43 07 

42 15 

41 21 
40 24 

39 26 
3826 
37 22 

36 16 
3508 
3358 
32 46 
31 31 
30 13 

2854 

27 33 
26 09 

24 44 
23 15 

21 45 

20 13 

18 39 
17 o± 
15 26 
13 48 
12 07 

10 26 

843 

6 59 
5 15 
3 30 

1 45 
o 00 



Honr Anfl^let 



O 



2 



3 



5 



6 



9 



10 



11 



12 



00 
10 
20 
SO 
40 
50 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
SO 
40 
50 
00 



In North laUtnde, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from North to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from North to West. 

In 8oath latitude, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from South to East; and 
when the star is setting or West of the mericuan, the tabulated azimuths are reckoned from South to West. 

When the latitude and deellnatloa are of different name, the tables are to be entered with the supplement of the hour angle and the 
supplement of the tabulated azimuth is to be taken for the required true bearing. 
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AZIMUTH OR TRUE BEARING. 



I.ATITIJDK 290. 



DECUNATION— SAMB NAMB AS— LATITUDE. 



ULTITVOB 290. 



Hoar Aiiirl«« 



ll. 


in. 


o / 


o 


OO 


O 00 




lO 


5 07 




SO 


10 07 




SO 


14 54 




40 


19 22 




50 


23 30 


1 


OO 


27 13 




lO 


30 34 




SO 


33 33 




80 


30 II 




40 


3828 




50 


40 27 


3 


OO 


42 12 




lO 


43 42 




SO 
SO 


44 58 
46 03 




40 


46 59 




50 


47 45 


3 


OO 


48 22 




lO 
SO 


4853 
49 16 




SO 
40 


49 34 
49 40 




60 


4952 


4 


OO 


49 55 




lO 


49 53 




SO 


49 47 




SO 


49 37 




40 


49 24 




50 


49 07 



6 



9 



10 



11 



IS 



00 
10 
SO 
SO 
40 
50 

00 
10 
SO 
SO 
40 
50 

00 
10 
SO 
SO 
40 
50 

00 
10 
SO 
SO 
40 
50 

00 
10 
SO 
SO 
40 
50 

00 
10 
SO 

so 
40 
50 

00 
10 
so 
so 
40 
50 
00 



48° 



48 48 
4825 

47 59 
47 31 
46 59 
46 26 

45 50 
45 " 
44 31 
43 47 
43 «> 
42 13 

41 22 
40 30 

39 34 

38 37 
37 37 
36 35 

35 30 
34 24 

33 15 
32 04 

30 51 
29 35 

28 17 

26 57 

25 35 
24 II 

22 45 
21 16 

10 46 
18 14 
16 40 
15 06 
13 29 

11 50 

10 12 
8 32 



6 

5 
3 
I 
o 



51 
09 

25 
43 
00 



49<> 



40 28 

41 58 

43 17 

44 25 

45 21 

46 10 

46 49 

47 23 

47 48 

48 07 
48 22 

48 31 

4835 
4835 
4831 
48 24 
48 12 

47 57 



35 
lE 



36 
35 



J? 



34 45 
33 40 
32 32 
31 23 
30 10 
28 56 

27 40 
26 21 
25 01 
23 39 
22 14 
20 48 

19 19 

17 49 
16 18 

14 45 
13 " 
II 35 



I 



57 
20 

6 41 

5 01 
3 20 
I 40 
o 00 



47 

46 53 
46 i6 

45 56 
45 25 

44 49 
44 12 
43 33 
42 50 
42 05 
41 18 



40 



43 
37 47 



500 



00 


00 


4 47 


t^ 


927 


851 


1357 
18 II 


13 05 
17 06 


22 07 


20 50 


25 41 


24 16 


28 57 


27 25 


31 51 


30 15 


34 26 
3643 


32 47 


35 02 


3843 


37 01 



il 



38 

40 
41 38 

42 48 

43 46 

44 37 

45 19 

45 54 

46 22 

46 43 

46 59 

47 " 

47 16 
47 18 
47 16 
47 10 
47 00 
46 47 

46 30 
46 10 
45 48 
45 22 
44 53 
44 22 

43 49 
43 13 
42 34 
41 53 



51° 


/ 


00 


8 10 
12 18 


16 04 


1938 


22 56 


2§58 
»43 


31 12 


33 25 


35 23 


3709 


38 41 


40 02 


41 12 


42 12 


43 05 


4348 


44 24 


• 44 55 


45 18 


45 36 


45 49 


45 57 


46 00 


46 00 


45 55 


45 47 


45 35 



41 
40 



10 

24 



46 



36 58 
36 OI 

35 01 

33 59 
32 55 
31 49 
30 40 

29 30 
28 18 

27 03 
25 46 
24 27 
23 06 
21 44 
20 18 

1853 
17 25 
15 55 
14 25 
12 52 
II 18 

Vd 

6 31 

4 54 

?^ 

o 00 



56 
22 

47 
12 

36 
00 



45 20 I 
45 02 I 
44 41 
44 17 I 
43 50 
43 20 

424* 
42 13 
41 36 
40 56 
40 14 

39 29 

3842 
37 54 
37 02 
3607 

35 12 
34 13 

33 13 
32 10 
31 06 

2? 59 
28 50 

27 39 

26 26 
25 10 
23 53 
22 34 
21 13 

19 51 

18 26 
17 00 

15 32 
14 04 

12 33 
II 02 



5SO 



o / 

o 00 

3 55 

748 

II 33 

15 08 

18 31 



21 40 

24 36 

27 15 

29 40 

31 51 
3348 

35 33 

37 05 

38 27 

39 38 

40 40 

41 33 

42 19 

42 57 

43 29 

43 54 

44 14 
44 28 

44 38 
44 43 
44 45 
44 41 
44 35 
44 24 

44 11 
43 54 
43 34 
43 II 
42 46 
42 18 

41 46 
4« 13 

40 37 
3958 
39 17 
38 34 

3748 

37 00 

36 II 

35 18 

34 

33 

32 27 
31 26 

30 23 
20 17 

28 10 
27 00 

25 48 

24 35 
23 20 

22 02 

20 43 
19 23 

18 00 
16 36 

15 10 
13 44 
12 15 
10 46 



9 

I 

4 

3 
I 
o 



15 
44 
12 
40 

07 

33 

00 



I 



5SO 



o 00 

3 42 

7 19 
10 52 

14 16 

17 29 



20 29 
23 18 
25 52 

28 14 

30 2-} 
32 18 



34 02 

35 33 

36 55 

38 06 

39 10 

40 04 

40 51 

41 30 

42 04 
42 31 

42 52 
4308 

43 19 
43 26 
43 25 
43 28 
43 22 
43 13 

43 01 
42 45 
42 27 
42 06 
41 41 
41 15 

4045 
40 



39 
39 01 
38 21 
37 39 

36 
36 
35 
34 
33 35 
32 39 

31 41 

30 41 

29 39 

2836 

27 30 
26 21 

25 II 
23 59 
22 45 
21 30 
20 13 

1855 

17 34 
16 12 

14 48 
13 23 

II 57 
10 30 



9 

7 
6 

4 

3 

I 

o 



01 

32 

03 

33 
02 

31 
00 



540 



00 

28 

54 
10 14 

27 
31 



I 



\i 



19 24 
22 05 

24 35 
26 52 

2857 
30 50 

32 32 

34 04 

35 25 

36 37 

37 40 
3836 

39 24 

40 05 

40 39 

41 08 

41 30 

41 48 

42 01 
42 09 
42 13 
42 13 
42 09 
42 02 



I 



39 43 
39 12 

38 39 
3803 

37 24 

36 44 



36 00 

35 14 
34 27 
33 37 
32 45 
31 51 

30 55 

S56 

27 53 
26 50 

25 42 

24 35 
23 24 
22 12 
20 58 
43 
25 



II 



17 07 

15 47 
14 25 
13 03 

11 39 
10 14 

8 48 
7 21 

l^ 

258 
I 28 
o 00 



55< 



o / 

o 00 

3 15 
6 30 

9 38 
12 41 

15 36 

18 20 
20 55 

23 19 
25 32 
27 34 
29 25 

31 05 

32 36 

33 57 
10 



5? 



3«> 13 
37 09 



g 



58 
40 

39 16 

39 45 
40 

40 

40 42 

40 52 

40 57 

40 59 
40 56 

40 50 



41 51 


4041 


41 37 


40 28 


41 20 


40 13 


41 00 


39 53 


40 37 


39 32 


40 II 


3908 



3841 
38 II 

37 39 
37 04 
36 27 
3548 

35 05 
34 21 
33 35 
32 47 
31 56 
31 03 



56<> 



30 08 

29 II 
28 13 

27 12 

26 09 

25 C4 

23 57 
22 48 
21 38 
20 26 

19 13 
17 57 

16 41 
15 23 
14 04 
12 42 
II 21 
958 

834 
7 10 

545 
4 19 

I 2b 
o 00 



i 



o 00 
<M 

07 
9 06 

II 58 
1444 



17 20 
16 



S 



15 

28 03 

29 41 

31 II 

32 31 

33 43 

34 47 

35 44 

36 
37 

37 52 

38 23 
3848 

39 09 

39 24 
39 35 i 
39 41 
39 45 
39 43 
39 38 

39 31 
39 19 



^ 



38 27 
3804 

3738 
37 09 
36 39 
36 06 
35 29 
34 51 

34 10 
33 28 
32 43 
31 56 



16 14 
1458 

13 41 

12 23 

II 02 

9 42 

8 21 

6 sfi 



36 
12 

49 
24 
00 



570 



o / 
O 00 



II 18 
13 55 

16 25 
1846 
20 59 

23 03 

24 59 
26 43 

28 21 
2948 
31 07 
32 19 

33 23 

34 20 



3509 

35 53 

36 30 

37 02 
37 28 
37 50 



SH*^ 



o / 

o 00 

2 44 
K 26 

8 05 

10 40 

13 09 

15 32 
17 47 
19 55 
21 54 
23 45 
25 28 



% 



3806 
38 18 
38 26 
38 30 
38 31 
38 27 

38 20 
38 10 
37 57 
37 41 
37 22 
37 00 

36 36 
3608 

35 39 
35 06 
34 32 
33 55 

33 16 
32 34 
31 51 
31 OS 



03 
28 

2947 

3057 

32 00 

3258 

33 47 

34 31 

35 09 

35 42 

36 08 

36 31 

36 49 

37 02 



37 
37 
37 
37 



II 
16 
18 
15 

37 10 
37 01 
36 49 
36 34 
36 17 

35 56 

35 32 
35 07 
34 38 
3408 
33 34 
32 59 

32 21 

31 41 
30 59 
30 14 



15 48 
14 34 
13 18 
12 02 

1045 
9 26 



8 
6 
5 

4 

2 

I 
o 



06 

46 

27 

05 

43 
22 

00 



15 22 
14 09 
12 56 
II 42 
10 27 

9 11 



I 

5 

3 

a 

I 



53 
35 
17 
58 
39 
19 



o 00 



590 



o 00 
2 34 
507 
7 37 

10 

12 



2 



14 41 
16 51 

1853 
20 47 

22 35 

24 14 

25 46 

27 10 

28 27 

29 37 

30 40 

31 36 

32 26 

33 10 
3348 

34 21 

34 49 

35 13 

35 31 



35 
35 



36 02 
36 04 
36 04 

35 59 
35 51 
35 41 
35 27 
35 10 
34 51 

34 29 

34 05 

33 37 
3308 

32 36 
32 02 

31 25 
3047 
30 06 
2g 22 



31 07 
30 15 


30 17 
29 27 


29 28 
2839 


2837 
27 50 


20 21 

27 28 
26 29 
25 28 
24 25 


2835 

2645 
25 47 
2448 

23 46 


27 48 
2656 
26 02 

25 05 
2407 

2307 


27 01 
26 10 
25 18 
24 22 
23 26 
22 27 


23 20 
22 13 


22 43 
21 37 


2205 
21 01 


21 28 
20 26 


21 04 

19 54 
18 42 
17 29 


20 31 

I? 23 
18 12 
17 01 


1957 
1850 
17 42 
16 32 


17 12 
16 05 



14 56 

13 45 
12 34 
II 22 
10 06 

855 



7 
6 

5 

3 

2 

I 

o 



39 
24 
08 

51 

34 

17 
00 



Hour Ani^le^ 



o 



s 



9 



10 



11 



IS 



00 
10 
SO 
SO 
40 
50 

00 
10 
SO 
SO 
40 
50 

00 
10 
SO 
SO 
40 
50 

00 
10 
SO 
SO 
40 
50 

00 
10 
SO 
SO 
40 
50 

00 
10 
SO 
SO 
40 
50 

00 
10 
SO 
SO 

40 
50 

00 
10 
so 
so 
40 
50 

00 
10 
so 
so 
40 
50 

00 
10 
so 
so 

40 

50 
00 

IS 

so 
40 
50 

00 
10 
so 
so 
40 
50 
00 



In North latltade, when the star is risine or Bast of the meridian, the tabulated aximuths are reckoned from North to Bast; and 
when the star is setting or West of the meridian, the tabalated aaimuths are reckoned from North to West. 

In 8o«th latitude, when the star is risine or East of the meridian, the tabulated azimuths are reckoned from South to East; and 
when the star is setting or West of the meridian, the tabulated asimuths are reckoned from South to West. 

When the latltade and decllnatloii are of different name, the tables are to be entered with the supplement of the hour angle and the 
supplement of the tabulated azimuth is to be taken for the required true bearing. 
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AZIMUTH OR TRUE BEARING. 





I^TITVDB 290. 




DECLINATION— SAME NAME AS— LATITUDE. 




LATITUDE 290. 


Hour Angle* 


6O0 


61° 


620 


630 


64(> 


650 


660 


67° 


68° 


600 


700 


Hoar Anffle. 


b. 


m* 


o / 


/ 


/ 


/ 


/ 


/ 


/ 


f 


/ 


/ 


/ 


It* in. 


O 


OO 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 




lO 


2 25 


2 17 


2 09 


2 02 


' 55 


I 48 


I 42 


1 35 


2 58 


I 24 


I 18 


10 




20 


4 50 


4 34 


8 2^ 


4 02 
6 02 


348 


3 35 


3 22 


3 10 


247 


236 


20 




30 


7 " 


5 41 


5 21 


502 


til 


4 26 


4 09 


3 53 


30 




40 


9 30 


8 58 


7 59 


7 32 


7 05 


6 40 


5 52 


5 30 


5 09 

6 24 


40 




50 


II 45 


II 06 


10 29 


9 52 


9 18 


846 


8 16 


7 46 


718 


6 50 


50 


1 


OO 


13 53 


13 08 


12 24 


II 43 


II 03 


10 25 


948 


9 14 


8 41 


8 08 


7 37 
849 


1 00 




lO 


15 57 


15 05 

16 57 


i^«i6 
16 03 


13 29 


12 44 


12 01 


II 20 


10 39 


10 01 


9 24 


10 




20 


17 53 


15 II 

16 47 


14 ?i 


13 33 


12 47 


12 02 


II 18 


10 37 


9 57 


20 




SO 


19 44 


18 42 


1744 


15 53 


15 00 


14 10 


13 21 


i«34 


II 48 


11 05 


80 




40 


21 27 


20 22 


19 19 


18 19 


17 21 


16 23 


15 29 

16 45 


14 37 


13 45 


12 56 


12 09 


40 




60 


23 03 


21 55 


2049 


19 44 


18 42 


1743 


15 49 


14 54 


14 01 


13 10 


50 


2 


OO 


24 32 


23 22 


22 13 


21 05 


20 01 


18 57 


17 56 


1658 


16 00 


15 03 

16 01 


14 09 


2 00 




lO 


25 55 


24 41 


23 30 


22 20 


21 13 


20 07 


1903 


18 01 


17 01 


15 04 

15 58 
1647 


10 




20 


27 10 

28 18 


25 54 


24 41 


23 29 


22 20 


21 12 


20 06 


19 02 


17 59 
1853 


1657 


20 




80 


27 02 


25 48 


24 34 


23 22 


22 12 


21 04 


1958 


17 49 
1837 


SO 




40 


29 20 


28 02 


26 47 


25 22 


24 19 


23 09 


21 59 

22 48 


20 50 


19 43 


17 33 

18 17 


40 




50 


30 16 


2858 


27 41 


2626 


25 12 


23 59 


21 38 


20 30 


19 22 


60 


3 


OO 


31 06 


29 47 


28 31 


27 15 


26 00 


24 46 


23 34 


22 23 


21 13 


20 04 


1857 


3 00 




lO 


31 50 


30 32 


29 14 


26 43 


25 28 


24 15 


23 03 


21 52 


20 42 


19 34 


10 




20 


32 29 


31 11 


29 53 


27 20 


26 06 


24 52 


23 39 


22 28 


21 17 


20 07 


20 




SO 


33 02 


31 44 


30 27 


29 II 


27 55 

28 24 


26 40 


2526 


24 12 


23 00 


21 48 


20 38 


30 




40 


33 31 


32 14 


30 57 


29 40 


27 09 


25 55 


24 41 


23 28 


22 16 


21 05 


40 




50 


33 55 


3238 


31 21 


30 05 


28 50 


27 35 


26 20 


25 06 


23 53 


22 41 


21 30 


50 


4 


OO 


34 14 


32 57 


31 42 


30 27 


29 II 


27 56 

28 14 


26 42 


25 29 


24 15 


23 02 


21 51 


4 00 




lO 


34 29 


33 13 


31 58 


30 44 


29 28 


27 01 


25 47 


24 33 


23 21 


22 09 


10 




20 


34 40 


33 26 


32 12 


30 57 


29 43 


28 29 


27 15 


26 02 


24 49 


23 36 


22 24 


20 




30 


3448 


33 34 


32 20 


31 07 


29 53 


28 40 


27 27 


26 14 


25 01 


23 49 


22 38 


SO 




40 


34 52 


33 39 


32 26 


31 13 
31 16 


30 00 


28 48 


27 36 


26 23 


25 II 


23 59 


22 47 


40 




50 


34 52 


33 40 


32 29 


30 04 


28 52 


27 40 


26 29 


25 16 


24 05 


22 55 


50 


5 


OO 


34 48 


33 37 


32 27 


31 16 


30 05 


2853 


27 43 


26 31 


25 20 


2409 


2259 


5 00 




lO 


34 41 


33 32 


32 23 


31 13 
31 06 


30 03 


28 52 


27 42 


26 32 


25 21 


24 II 


23 01 


10 




20 


3432 


33 24 


32 16 


29 57 


26 48 


27 39 


26 30 


25 19 


24 10 


23 00 


20 




30 


34 20 


33 12 


32 05 


30 57 


29 49 


28 41 


27 33 


26 24 
26 16 


25 16 


24 06 


22 58 


SO 




40 


34 05 
33 46 


32 59 


31 52 


3045 


29 38 


28 31 


27 24 


25 08 


24 01 


22 53 


40 




50 


32 42 

* 


31 37 


3031 


29 25 


26 19 


27 13 


26 06 


24 59 


2352 


2245 


50 


6 


OO 


33 26 


32 22 


31 18 


30 14 


20 08 


28 03 


26 58 


25 53 


2448 


23 42 


22 36 


6 00 




lO 


33 «2 


31 59 


3057 


29 54 


28 51 


27 47 


26 43 


25 39 


24 34 


23 29 


22 24 


10 




20 


32 36 


31 36 


3034 
30 08 


29 32 


28 29 


27 27 


26 25 


25 21 


24 17 


23 14 


22 10 


20 




30 


32 08 


31 08 


29 08 
28 40 


28 06 


27 05 


26 04 


25 02 


2359 
23 3» 


22 57 


21 54 
21 36 


SO 




40 


31 38 


3038 


2939 


27 40 


26 41 


25 41 


24 40 


2237 


40 




50 


31 P5 


3007 


2909 


28 II 


27 13 


26 15 


25 16 


24 16 


23 16 


22 16 


21 17 


50 


7 


OO 


30 29 


2933 
2857 


2837 


27 40 


26 43 


25 46 


24 49 


23 51 


22 52 


21 53 
21 28 


2054 


7 00 




lO 


29 51 


28 02 


27 07 


26 II 


25 15 


24 20 


23 23 


22 26 


20 31 


10 




20 


29 12 

28 31 


28 19 


27 26 


26 32 


2538 


2443 
24 08 


23 49 


22 53 


21 57 


21 02 


20 06 


20 




SO 


27 39 
2657 


2647 


255s 


25 02 


23 16 


22 22 


21 27 


2033 


19 39 


SO 




40 


27 47 


26 07 


25 16 


24 24 


23 33 


22 41 


21 49 


20 55 


20 02 


19 10 


40 




50 


27 01 


26 12 


25 24 


24 34 


23 44 


22 54 


22 04 


21 13 


20 22 


19 30 


1840 


50 


8 


OO 


26 14 


25 26 


24 39 


23 51 


23 03 


22 14 


21 26 


2037 


19 47 


1857 


18 07 


8 00 




lO 


25 24 


24 39 


23 53 


23 06 


22 19 


21 32 


20 46 


19 58 


19 10 
18 32 


18 22 


17 34 


10 




20 


24 33 


23 49 


23 04 


22 20 


21 34 


20 50 


20 05 


10 18 
1837 


17 46 


1659 


20 




SO 


23 40 


22 57 


22 15 


21 32 


20 48 


20 04 


19 21 

18 37 


17 52 


17 08 


16 23 
1546 


?2 




40 


22 47 


22 04 


21 23 


20 42 


20 00 


19 18 


17 54 


17 11 


16 28 


40 




50 


21 49 


21 09 


20 29 


1949 


19 10 


18 30 


17 50 


17 10 


16 29 


15 48 


15 07 


50 


9 


OO 


20 50 


20 13 


19 35 
18 39 


1857 


18 19 


17 41 


17 02 


16 23 


15 45 


15 06 


14 27 


8 00 




lO 


19 51 
18 49 


19 15 
18 15 


18 02 


17 27 


16 50 


16 14 


15 36 


M 59 


14 22 


13 45 


10 




20 


17 41 


17 06 


16 32 


1558 


15 24 


14 49 


14 14 
13 26 


1338 


13 03 


20 




SO 


17 46 


17 14 


16 42 


16 09 


15 37 


15 04 


14 31 


13 59 
T3 08 


12 53 


12 20 


SO 




40 


16 42 


16 12 


1541 


15 II 


14 41 


14 10 


1340 


12 37 
II 48 


12 06 


II 35 


40 




50 


15 36 


15 08 


14 40 


14 II 


13 43 


13 15 


12 45 


12 17 


II 18 


1049 


50 


lO 


OO 


14 29 


14 03 


13 37 


13 10 


12 43 


12 18 


II 51 


II 24 


10 57 


10 30 


10 03 


10 00 




« lO 


13 21 


12 57 


12 32 


12 08 


II 44 


II 19 


1055 


10 31 


10 15 


8 50 


t'i 


10 




20 


12 12 


11 50 


II 28 


11 05 


10 43 


10 21 


958 


9 36 
8 40 


8 20 


20 




SO 


II 02 


10 42 


10' 22 


10 02 


Q4I 

8 39 


9 21 


9 01 


8 00 


7 39 


SO 




40 


9 50 
839 


9 33 
8 23 


9 15 


856 


8 21 


8 03 


6 48 


726 


708 


6 49 


40 




50 


8 07 


752 


7 35 ' 


7 20 


7 04 


632 


6 16 


5 59 


60 


11 


OO 


726 


7 13 


659 


6 46 


632: 


6 18 


6 05 


5 50 


536 


5 22 


509 


11 00 




lO 


612 


6 01 


5 51 


5 39 


 5 28 , 


5 16 


5 04 


4 53 


4 42 


430 


4 18 


10 




20 


4 59 


4 50 


441 


431 


4 23 


4 14 


4 04 


3 55 


346 


336 


3 27 


20 




SO 


3 45 


3 37 


3 31 


m 


3 17 


3 10 


3 03 


2 56 


2 50 


2 43 


236 


SO 




40 


2 30 


2 26 


2 21 


2 II 


2 07 


2 03 


1 58 


I 53 


I 49 


I 44 


40 




50 


I 15 


I 13 


I II 


I 08 


I 06 


I 04 


I 01 


058 


56 


054 


52 


50 


12 


OO 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


12 00 



In Noith latltnde, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from North to East; and 
when the star is setting or West of the raeriman, the tabulated azimuths are reckoned from North to West. 

In South latltade, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from South to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from South to West. 

When the Utitade and decLliiatlOB are of different name, the tables are to be entered with the supplement of the hour angle and the 
supplement of the tabulated azimuth is to be taken for the required true bearing. 
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AZIMUTH OR TRUE BEARING. 



liJMPITUDB »e<>. 



D9CI«INATION->SAME NAMB AS— LATITUDE. 



liATITIJIIB 80^. 



Hour AiiKle« 



O 



3 



6 



9 



lO 



11 



12 



OO 
10 
30 
30 
40 
60 

OO 
lO 
20 
80 
40 
50 

OO 
lO 

»o 

SO 
40 
60 

OO 
lO 
20 
80 
40 
50 

OO 
lO 
20 
SO 
40 
50 

OO 
lO 
30 
SO 
40 
50 

OO 
lO 
20 
SO 
40 
50 

OO 
lO 
SO 
SO 
40 
50 

OO 
10 
20 
SO 
40 
50 

OO 
lO 
SO 
SO 
40 
50 

OO 
lO 
20 
SO 
40 
50 

OO 
lO 
SO 
SO 
40 
50 
OO 



S40 I S50 I S6« 



o / 

8o 00 

59 03 
42 15 
30 10 

ai 35 
15 21 

lo 38 

06 53 

0349 
01 17 

9905 

97 09 




o / 

180 00 

155 29 
137 05 
i?5 09 
117 01 
III 17 

107 00 

103 39 
100 

96 39 
94 55 



87 24 
86 17 

85 13 
84 10 I 

8307 
82 07 

81 07 
80 07 

79 °7 
7807 

77 09 
76 09 

75 
74 

73 07 
72 06 

71 03 
70 00 

6855 

66 42 

65 33 
64 22 
63 10 

61 56 
60 40 
59 21 
58 01 
56 39 
55 " 

53 43 
52 12 
5037 
49 00 
47 18 
45 33 

43 44 
41 51 
39 54 
37 53 
35 49 
33 39 

31 at5 
2907 
2645 

24 18 
21 47 
19 13 

16 36 

13 55 
II 12 

8 ^ 

2 49 
o 00 



3051 


2835 


2615 


2351 


21 23 


18 51 


16 16 


13 39 
10 58 


815 


5 31 


246 


00 



o / 

180 00 

15031 
130 58 
119 20 

III 58 
106 54 

103 II 
100 16 

97 54 

95 54 

94 

92 



7408 
73 09 
72 09 
71 09 
7007 
69 04 

6801 
6656 

65 49 
64 41 

63 31 
62 20 



57 13 
55 50 
54 25 

5257 
51 26 
4952 
48 15 
46 34 
4450 

43 02 

41 II 

39 15 
37 15 
35 " 
33 03 



S 



S70 



84 26 
83 27 
82 30 
81 32 



67 06 
66 02 

6456 
63 48 
62 39 
61 29 



42 20 
40 30 
3835 
36 37 
34 35 
32 29 

30 18 
28 



"^ 



25 
23 24 
20 58 



18 



29 



15 57 

13 22 

10 45 

806 

5 25 

2 43 
o 00 



180 00 
143 10 
123 06 
112 38 
106 24 
102 13 

9909 
96 45 
94 46 
93 06 

91 37 
90 16 

8904 

8755 
8650 

85 49 
8450 
8352 

8256 
82 00 
81 06 
80 12 

79 »9 
25 



^ 



T7 33 
76 40 

75 46 
74 52 
73 57 
73 03 

72 06 
71 10 
70 12 
69 H 
68 14 
67 14 

66 II 
6508 

64 03 
62 57 

61 48 
6038 

59 26 
58 II 
56 
55 
54 15 
52 51 



% 



52 10 


51 24 


50 40 


49 55 
48 22 


4907 


47 30 


46 46 


45 50 


4508 


4408 


43 25 



41 39 
39 50 
37 57 
36 00 

33 59 
31 55 

2946 

27 

25 
22 58 
20 

18 

15 38 
13 06 
10 32 

7 

5 

2 

o 



56 
18 

39 
00 



9458 
93 07 

91 34 
90 13 
89 01 
8754 

8652 

8552 

8455 
84 01 

8307 
82 15 

81 25 
80 33 

70 42 

7852 
78 02 

77 " 
76 21 

75 2Q 

7438 

73 46 
72 53 
72 00 

71 04 
7009 

^\l 

67 17 
66 18 

65 17 
64 14 

63 10 
62 04 
6056 

59 47 

5836 
57 21 
5606 
5448 
53 27 
52 04 

5038 
49 JO I 
47 38 I 
46 03 , 
44 25 I 
42 43 

4058 ' 
39 " 
37 18 
35 23 
33 24 
31 20 

29 13 
27 03 
24 50 
22 32 
20 II 
1748 

15 20 
12 52 
10 20 

7 47 
5 12 

2 37 
o 00 




84 38 
83 48 
83 00 
82 13 
81 25 
80 39 



;? 



S80 


SOo 


/ 


/ 


180 00 


180 00 


131 51 


114 03 


113 21 


loi 42 


105 07 


9651 


100 25 

97 18 


94 04 


92 09 



SOo 



7951 
04 

:8 
77 31 
76 43 
7556 

7508 

74 19 i 
73 29 
72 39 • 
71 48 I 

7056 ; 
70 03 

%% 

67 18 

(6 21 
65 22 

64 21 
63 20 
62 17 
61 II 
60 OS 
5856 

57 45 
56 33 
55 17 
54 00 
52 40 
51 18 

49 52 
48 25 
46 54 
45 20 

43 43 
42 02 

40 18 
38 31 
36 41 
34 47 
3249 
30 47' 

28 42 
26 33 
24 23 
22 07 
1948 
17 27 

15 <^ 
12 36 
10 08 

7 37 
5 06 
2 33 
o 00 



8I0 



O / 



89 32 

88 07 

87 30 
8652 



86 
853' 



3I 

8458 
84 19 
8340 
83 01 

82 22 
81 42 
81 02 
80 22 

7941 
79 00 

78 18 

7735 

75 52 I 

76 09 I 

75 25 i 
74 40 

73 54 
73 07 
72 20 

71 31 
7042 
69 52 

69 00 
68 08 

66 19 
65 23 
64 25 

6326 
62 25 
61 23 
60 19 

59 13 
58 05 

5655 
55 42 
5428 

53 II 
51 52 
5031 

49 06 
47 39 i 

46 OQ j 
4436 

43 00 
41 21 I 

3938 
37 52 
36 03 
34 10 
32 14 
30 14 

aS II 
26 04 

23 55 
21 42 

19 25 
17 07 

14 45 
12 21 



56 
28 

59 
30 
00 



o 
64 



00 
28 



75 40 

79 19 
8051 
81 33 

81 47 
81 46 
81 36 
81 19 
8058 

8033 

80 05 

7936 

70 04 

7830 
77 56 
77 20 

?ts 

75 26 
7446 
74 05 
73 23 

72 40 

71 56 
71 10 

70 2A 

60 36 

68 48 

6758 

67 07 

66 15 
65 20 
64 25 
63 29 

62 30 

61 31 
60 39 
59 25 
58 20 
57 13 

56 04 
5452 
53 40 
52 24 
51 05 
49 44 

48 21 
46 55 
45 26 
43 54 
42 19 
40 40 

3859 
37 13 
35 26 
33 34 
31 40 
2942 

2741 
25 35 



SS' 



23 

21 



28 
17 



19 03 
1647 

14 27 
12 07 

944 
7 19 
4 53 
2 27 
o 00 



8S0 



o 

70 



00 

20 

V 

19 
14 



I 



9 

7 

4 

2 



32 
10 

48 
24 



77 19 

77 56 

78 14 
78 18 

78 14 
78 04 

77 47 
77 28 
77 05 
76 39 i 
76 II 

75 40 

75 08 
74 35 
74 00 
73 23 
7245 
72 05 

71 25 
70 43 
70 00 

6630 
67 44 

6655 
66 05 

65 15 
64 21 

63 28 
62 32 

61 35 
60 36 
»36 

57 2^ 

50 22 

55 14 
54 04 
52 51 

51 35 
50 18 

4859 

47 35 
46 10 

44 42 
43 II 
41 36 
39 59 

38 19 
36 36 
34 50 
32 59 
31 06 
29 10 

27 10 

25 07 
23 01 

2053 
18 42 

16 27 

14 II 
II 52 



o 00 



o 00 
34 46 



68 03 

71 04 

72 56 
74 07 

74 51 

75 18 
7530 
75 34 

75 30 
75 19 
75 05 
7446 
74 25 
74 00 

73 33 
73 04 
72 32 
71 59 
71 
70 



S 



70 10 

%% 

68 07 
67 23 
6638 

65 52 
65 04 
64 13 
63 23 
62 29 
61 35 



6039 
5941 
58 41 

56 36 
55 31 



54 23 
53 14 
52 02 
50 47 
49 31 
48 12 

46 50 
45 25 
43 58 
42 28 

40 56 
39 20 

3740 

3558 

34 13 
32 24 

30 33 
28 ^ 

26 41 

24 39 
22 36 
20 29 
18 20 
16 09 

1354 

II 38 

9 21 

7 02 

4 42 
2 22 
o 00 



84' 



o 00 
27 16 
45 22 

5 54 
2 10 
6605 



I 



68 38 
70 22 



32 

18 



71 
72 

72 47 

73 03 

73 II 
73 II 
73 05 
72 53 
72 38 
72 19 

71 57 

71 31 
71 04 

7035 
7003 
69 30 

6854 
68 17 

6738 
6658 
66 16 
65 32 

6448 
64 01 
63 12 
62 23 
61 31 
60 37 

59 43 
5846 
57 47 
5646 
55 43 
54 39 

53 32 
52 23 
51 13 
49 59 
4844 
47 25 



46 04 
44 41 
43 14 
41 45 
40 14 
3839 

37 01 

35 20 

33 37 

31 50 

2959 
28 07 

36 II 
24 II 
22 10 
20 06 

17 59 
15 49 

13 38 

II 24 

9 10 

654 

4 37 
2 18 

o 00 



85< 



o 
22 



00 
12 



3849 
49 42 
56 43 
61 21 

64 30 
66 42 

68 14 

69 19 

70 04 
70 34 

70 53 

71 01 

71 04 
70 59 
7050 
7036 

70 20 

69 59 

6935 
10 



^ 
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In North latltad«, when the star is risinjr or Rast of the meridian, the tabulated azimuths are reckoned from North to East; and 
when the star is setting or West of the mendian, the tabulated azimuths are reckoned from North to West. 

In 8oath latltade, when the star is risine or Hast of the meridian, the tabulated azimuths are reckoned from South to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from South to West. 

When the latitude and decllmatton are of dlff«remt Bane, the tables are to be entered with the supplement of the hour angle and the 
supplement of the tabulated azimuth is to be taken for the required true bearing. 



126 



AZIMUTH OR TRUE BEARING. 
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In North Utltnde, when the star is risinz or East of the meridian, the tabulated azimuths are reckoned from North to East; aod 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from North to West. 

In South latitude, when the star is rising; or East of the meridian, the tabulated azimuths are reckoned from South to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from South to West. 

When the liitlt«4« and deellaatloa are of different name, the tables are to be entered with the supplement of the hour angle and the 
supplement of the tabulated azimuth is to be taken for the required true bearing. 
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31 55 

33 15 

34 27 

35 30 

36 25 



570 



37 4 

37 50 

38 30 

39 00 
39 24 
3942 

39 57 

40 06 

40 T2 

40 13 
40 10 
40 04 

39 54 
39 42 
39 26 
39 07 
P46 
38 22 

37 54 
37 25 
36 53 
36 18 

35 42 
35 02 

34 21 
33 37 
32 51 
32 03 

3« 13 
30 21 

2Q 27 
28 30 
27 32 
26 32 

25 30 
24 26 

23 21 
22 lA 
21 06 
I? 54 

1843 
17 29 

16 14 

1458 

13 40 
12 22 

II 02 

9 41 
8 20 

658 



35 
12 

48 

24 
00 



680 



I 



O I 
O 00 

3 00 
§58 

8 52 

11 40 
14 22 

16 56 

19 21 

21 36 

23 42 

25 39 

27 25 

29 02 

30 30 

31 50 

33 01 

34 <H 
•34 59 

3548 
3631 
37 07 

37 38 

38 03 
38 22 

3838 
3849 
3855 
3858 
3857 
38 52 

3844 

38 
38 01 
37 40 
37 18 

36 52 
36 24 

35 53 
35 »9 
34 44 
34 06 

33 26 

32 43 
31 59 
.^i 13 
30 24 

29 33 

28 41 

27 45 ' 

26 49 I 

25 51 • 

24 SO 1 
2348 ' 

22 44 
21 39 

20 32 
19 23 
18 12 

17 01 

1548 
14 34 
13 18 

12 02 
10 44 

9 26 

8 06 
6 47 



26 

05 
44 
22 
00 



o / 
00 
2 49 

36 
21 
II 00 
13 33 

16 00 

18 IQ 
20 28 
22 30 

27 41 

29 08 

30 26 

31 36 

32 40 

33 35 

34 25 
350^ 

35 44 

36 16 

36 42 

37 03 

37 20 
37 32 
37 39 
37 43 
37 43 
37 40 

37 33 
37 23 
37 10 
36 53 
36 35 
36 14 

35 49 
35 21 
34 52 
34 20 
33 46 



6«o 



00 

16 
51 



10 22 

12 48 

15 06 
17 18 
19 23 
21 20 

23 09 

24 49 

26 22 

27 47 

29 04 

30 13 

31 16 

32 II 

33 01 

33 45 

34 22 

34 54 

35 21 

35 43 

36 01 
36 14 

36 29 
36 27 

36 21 
36 12 
36 01 

35 46 
35 28 
35 09 

34 45 
34 20 
33 51 
33 20 



33 


10 ' 

1 


32 


13 


32 31 


31 


35 


31 


50 


30 55 1 


31 


07 


30 


13 


30 


21 


1 


30 


S 


34 


45 


45- 


27 


56 


27 54 


27 07 


27 


01 


26 


15 


26 


05 


25 


22 


25 09 


24 


26 


24 


10 


23 30 1 


2309 


22 


30 


22 


07 


21 


3S 


21 


°^ 


20 


28 


19 


\l 


24 


18 


51 


19 


17 43 


17 


13 


16 


33 


16 


05 


15 


22 


14 57 


14 


10 


13 45 


12 


56 


12 


34 


II 


42 


II 


22 


10 


26 


10 


08 


9 


10 


8 


54 


753 


739I 


6 


35 


6 


24 


5 


Ji 


5 


08 


3 


3 51 1 


2 


39 


•2 


34 


I 


20 


I 


18 





00 





00 



Hoar Aiifflet 



1ft. 
O 



2 



3 



6 



9 



10 



11 



12 



00 
10 
20 
SO 
40 
SO 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
SO 

00 
10 
20 
SO 
40 
SO 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
50 

00 

so 
40 
50 

00 
10 
20 
so 
40 
50 

00 
10 
20 
so 
40 
50 

00 
10 
20 
so 
40 

60 

00 
10 
20 
30 
40 
SO 

00 



In North laUtode^ when the ntar is rising or East of the meridian, the tabulated azimuths are reckoned from North to East; and 
-when the star is setting or West of the meridian, the tabulated azimuths are reckoned from North to West. 

In Sovth latltvde^ when the star is rising or East of the meridian, the tabulated azimuths are reckoned from South to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from South to West. 

When the latitade and deelliiatlOB are of dlffereat MMne, the tables are to be entered with the supplement of the hour angle and the 
supplement of the tabulated azimuth is to be taken for the required true bearing. 
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AZIMUTH OR TRUE BEARING. 



LATITUDE 30°. 




DECI^INATION— SAME NAME AS— I^ATITUDE. 




liATITVDE SOo. 


Hoar Angle* 


60O 


61° 


6S0 


630 


640 


65° 


66° 


67° 


68^ 


690 


TOO 


Hour Angle* 


Ik* in* 


O f 


/ 


/ 


/ 


/ 


/ 


/ 


/ 


f 


/ 


f 


b* m* 


O OO 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


lO 


2 30 


2 21 


2 13 


2 05 
4 08 
6 12 


158 


I 50 


I 43 


138 


I 31 


I 26 


I 20 


10 


so 


4 58 


4 41 


034 


3 54 


3 40 


3 27 


3 15 


3 02 


2 50 


2 39 


SO 


30 


7 24 


6 58 


550 


5 29 


5 09 


450 


431 


6 59 


3 57 


SO 


40 


9 47 


9 14 


841 


8 II 


7 42 


Z ^5 


649 


624 


6 00 


5 15 


40 


50 


12 05 


II 24 


10 45 


10 08 


9 33 


859 


827 


7 57 


7 27 


6 32 


60 


1 OO 


14 17 


13 29 


12 43 


12 00 


II 19 


10 40 


10 03 


9 26 


851 


8 18 


859 


1 00 


lO 


16 23 


15 29 


1438 
16 27 


13 49 


13 02 


12 18 


II 34 


^053 


10 14 


9 35 


10 


20 


iS 22 


17 23 


15 32 


14 41 


13 51 


13 03 


12 17 
1338 


II 33 


10 50 


10 09 


SO 


30 


20 14 


19 10 


18 10 


17 II 

18 44 


16 15 


15 20 

16 45 


14 28 


12 50 


12 02 


II 17 


SO 


40 


21 59 


20 52 


19 47 


17 44 


1549 


\iU 


1403 


13 12 


12 22 


40 


50 


23 37 


22 26 


21 17 


20 II 


1907 


18 05 


17 06 


15 12 


14 17 


13 23 


60 


!» OO 


25 07 


23 53 


22 41 


21 32 


20 26 


19 21 


18 17 


17 17 


16 18 


1520 
16 19 


14 25 


s 00 


10 


26 29 


25 14 


24 00 


22 48 


21 39 


20 31 


19 25 


18 22 


'Z ^ 


15 21 


10 


20 


27 44 


26 27 


25 II 


2358 


22 47 


21 37 


20 26 


19 23 


18 18 


17 15 

18 07 


16 14 


SO 


30 


28 54 


27 35 


i26 18 


25 03 

26 01 


23 50 


22 38 


21 28 


20 20 


19 12 


17 04 


SO 


40 


29 56 


28 35 


27 18 


24 47 


23 34 


22 22 


21 12 


20 04 


1856 


17 50 


40 


60 


30 51 


29 31 


28*11 


26 54 


25 39 


24 25 


23 12 


22 01 


20 50 


19 41 


«8 34 


50 


3 OO 


31 40 


30 19 


29 01 


%'d 


26 27 


25 12 


23 57 
2438 


22 44 


21 33 


20 23 


19 14 


3 00 


lO 


32 24 


31 04 


29 44 


27 09 


25 54 

26 31 


23 25 


22 13 


21 01 


19 51 


10 


%o 


33 01 


31 41 


30 22 


29 04 


27 47 

28 20 


25 16 


xi 02 


22 48 


21 36 


20 25 


SO 


30 


33 34 


32 15 


30 55 


29 37 


2704 


2548 
26 17 


2434 


23 20 


22 07 


20 56 


SO 


40 


34 01 


3243 
33 06 


31 24 


30 06 


28 50 


27 33 


25 02 


2348 


22 35 


21 22 


40 


60 


34 25 


31 48 


3031 


29 14 


27 58 


2643 


25 27 


24 13 


23 00 


21 47 


so 


4 OO 


34 43 


33 26 


32 08 


30 51 


29 35 


28 19 


27 03 


2548 


24 35 


23 21 


22 08 


4 00 


10 


34 57 


3341 


32 24 


31 08 


29 52 


2837 


27 22 


26 08 


24 53 


23 39 


22 26 


10 


20 


3507 


33 51 


32 35 


31 20 


3005 


28 51 


27 36 


26 21 


25 08 


23 54 

24 06 


22 41 


SO 


30 


35 13 
35 iS 


33 59 


32 44 


31 29 


30 15 


29 01 


27 47 


2633 


25 20 


22 53 


SO 


40 


34 02 


3248 


31 34 


30 21 


29 08 


2754 


26 41 


25 28 


24 16 


2303 


40 


50 


35 14 


3403 


32 50 


31 37 


30 24 


29 12 


2759 


2647 


25 34 


24 22 


23 10 


60 


5 OO 


35 10 


33 59 


3248 


31 36 


30 25 


29 12 


28 00 


26 49 


2538 


24 26 


23 14 


6 00 


lO 


35 03 


33 53 


32 42 


31 32 


30 22 


29 II 


27 59 


2649 


25 37 


24 27 


23 15 


10 


SO 


34 52 


33 43 


32 34 


31 24 


30 15 
30 06 


P 


27 55 


26 4i 


25 35 


24 25 


23 15 


SO 


SO 


34 39 


33 35 


32 22 


31 14 


27 49 


26 40 


25 30 


24 20 


23 10 


SO 


40 


34 22 


33 16 


32 09 


31 02 


2955 


2847 


27 39 


26 31 


25 23 


24 15 
24 06 


23 06 


40 


50 


3403 


32 53 


31 52 


3046 


29 40 


2834 


27 27 


26 20 


25 13 


22 58 


60 


6 OO 


33 42 


3238 


31 32 


• 30 28 


29 24 


28 19 


s;? 


26 07 


25 00 


23 M 


22 48 


6 00 


lO 


33 17 


32 14 


31 II 


30 08 


2Q 05 


28 01 


25 51 


2447 


23 41 


22 36 


10 


30 


32 50 


31 49 


3047 


29 44 


28 42 


27 40 


26 37 


2533 


24 30 


23 26 


22 21 


SO 


30 


32 21 


31 21 


30 20 


29 20 
28 51 


28 19 


27 17 


26 15 


25 13 


24 10 


23 07 


22 04 


SO 


40 


31 50 


3051 


29 51 


27 52 


26 52 


2551 


24 51 


23 50 


22 48 


21 45 


40 


50 


31 16 


30 18 


29 20 


28 22 


27 24 


26 25 


25 26 


24 27 


23 27 


22 26 


21 25 


60 


7 OO 


30 40 


2944 


28 47 


27 50 


2654 


2556 


2458 


24 00 


23 01 


22 02 


21 03 


7 00 


* lO 


30 01 


S^ 


28 II 


27 16 


26 21 


25 25 


24 28 


23 31 


22 34 


21 37 


20 39 


10 


' 20 


ao 21 
^38 


27 34 


2640 


2547 


2452 


23 57 


23 01 


22 05 


21 09 


20 13 
19 46 


SO 


SO 


27 47 


26 54 


26 02 


25 10 


24 16 


23 23 


22 29 


21 35 


20 41 


SO 


40 


27 54 


27 04 


26 13 


25 22 


2432 


23 40 


22 47 


21 55 


21 03 


20 10 


19 16 
18 46 


40 


50 


27 08 


26 19 


25 30 


24 41 


23 51 


23 01 


22 II 


21 20 


20 29 


19 37 


50 


8 OO 


26 19 


25 32 


24 45 
23^ 


23 57 


23 09 


22 20 


21 31 


2043 


19 54 
'2 '$ 


1903 
18 27 


18 13 


8 00 


lO 


25 30 


24 44 


23 12 


22 25 


21 39 


20 51 


20 04 


17 40 


10 


SO 


2438 


23 53 


2309 


22 25 

21 36 


21 40 


2054 


20 09 


10 24 


18 38 


17 51 


11^ 


SO 


80 


23 44 


23 02 


22 19 


20 53 


20 09 


19 25 


18 42 


17 58 


17 13 


SO 


40 


22 49 


22 08 


21 27 


20 46 


20 05 


10 23 

18 34 


18 41 


17 59 


17 16 


16 33 


15 50 


40 


60 


21 51 


21 13 


20 33 


19 54 


19 U 


17 54 


17 14 


16 33 


15 52 


15 10 


60 


9 OO 


2053 


20 16 


1938 


IQ 00 
18 05 


18 22 


1744 


1705 


16 27 


15 49 


15 10 


14 30 


9 00 


10 


ig 52 
18 51 


10 17 


18 41 


17 29 


1653 


16 16 


15 40 


15 03 


14 26 


1349 


10 


SO 


18 17 


17 43 


17 09 


16 35 


16 01 


15 26 


14 52 


14 17 


13 41 


13 06 


SO 


SO 


1748 


17 16 


16 44 


16 12 


15 39 


15 06 


14 34 


14 02 


1328 


12 55 


12 22 


SO 


40 


16 43 
X538 


16 13 


1542 


15 12 


14 42 


14 12 


13 41 


13 II 


12 39 


12 09 


II 38 


40 


50 


15 10 


14 41 


14 13 


1345 


13 17 


12 47 


12 18 


II 50 


II 21 


10 51 


SO 


lO OO 


14 30 


14 04 


13 38 


13 II 


12 46 


12 19 


II 53 


II 26 


10 59 
10 08 


10 32 


10 05 


10 00 


lO 


13 22 


12 58 


12 33 


12 09 


II 46 


II 21 


10 56 


10 32 


IS 


8 29 


10 


SO 


12 13 


" 51 


II 28 


II 06 


•1044 


10 22 


959 


9 37 


Hi 


SO 


SO 


II 02 


10 43 


10 22 


10 02 


8 40 


9 22 
8 22 


9 02 
804 


8 42 


8 01 


7 40 


SO 


40 


Q50 

839 


t^ 


2 ^5 


857 


7 45 


7 27 


7 09 


6 50 


40 


50 


8 07 


7 52 


7 37 


7 21 


7 05 


6 49 


633 


617 


6 00 


60 


11 OO 


726 


7 13 


6 59 


645 


6 32 


6 19 


6 05 


5 52 


538 


5 24 


5 10 


11 00 


lO 


6 12 


6 02 


550 


5 39 


5 28 


5 17 


5 05 


4 54 


4 42 


4 31 


* '2 


10 


SO 


4 59 


4 50 


441 


4 32 


4 23 


4 13 


4 04 


3 55 


346 


336 


328 


SO 


SO 


3 45 


338 


3 31 


l^ 


3 17 


3 II 


3 04 


2 57 


2 50 


2 43 


236 


SO 


40 


a 30 


2 26 


2 20 


2 12 


2 07 


2 03 


I 58 


I 54 


I 49 


I 44 


40 


50 


I 15 


I 12 


I 10 


I 08 


I 06 


I 04 


I 01 


59 


57 


54 


52 


SO 


IS OO 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


IS 00 



In North Utltude, when the star is risine or Hast of the meridian, the tabulated azimuths are reckoned from North to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from North to West. 

In South latltnde, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from South to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from South to West. 

When the latltnde and defllnatlon are of different name, the tables are to be entered with the supplement of the hour angle and the 
supplement of the tabulated azimuth is to be taken for the required true bearing. 
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AZIMUTH OR TRUE BEARING. 



UkTrrvmR 31°. 



DECLINATION— SAME NAME AS— I^ATITUDE. 



I«ATITUDK Sio. 



Hoar Aniffle* 



O 



340 



6 



9 



10 



11 



12 



00 
10 
SO 
30 
40 
50 

00 
10 
20 
30 
40 
SO 

00 
10 
20 
30 
40 
60 

00 
10 
20 
80 
40 
60 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
60 

00 
10 
20 
30 
40 
50 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
60 
00 



80 00 
61 50 

46 28 

34 40 

25 52 
19 15 

14 07 

10 02 
06 40 

03 50 
01 24 
99 10 

97 20 
95 36 
94 01 
92 33 
91 10 

«9 5o 

8835 
87 23 

86 14 

8506 

84 00 

8255 

81 51 
8047 
79 45 
78 42 

77 40 
7638 

75 35 
74 32 
73 28 
72 24 
71 20 
70 14 

69 06 

6758 
6650 

6538 
64 26 

63 13 

61 56 
6038 

59 19 

57 56 

56 32 

55 05 

53 35 
52 02 
50 26 

48 47 

47 04 
45 18 

43 28 
41 35 
3938 
37 36 

35 32 
33 22 

31 08 
28 51 

26 28 

24 03 
21 34 
19 00 

16 24 

13 45 

11 04 

8 20 



5 

2 
o 



34 

47 
00 



26< 



o / 

180 00 
159 12 
142 27 
130 22 
121 46 
115 28 

no 43 
106 56 

103 51 
101 15 

99 01 
97 03 




87 08 
8559 
8453 
8348 

8245 
81 42 

80 41 

70 40 

7839 
77 38 
76 37 
75 36 

74 35 
73 33 
72 30 

71 28 
70 24 
69 19 

68 13 
67 06 
6558 
64 47 
63 35 
62 22 

61 06 

59 49 
58 30 
57 08 
55 45 
54 18 



52 49 
51 17 

45 41 
48 02 

46 21 
44 36 



42 47 
40 55 
3859 
36 59 
34 55 
32 47 

30 36 
28 20 
26 00 

23 37 
21 10 

1839 

16 06 
13 29 
10 51 
8 09 
5 27 
2 44 
o 00 



26<) 



o / 
180 00 
155 40 
137 28 
125 20 
117 10 
III 23 

107 04 

103 40 

100 54 

98 35 

96 34 , 

9448 

93 12 
91 44 

go 23 

89 06 

8754 
8645 

85 39 
84 34 
8332 
82 30 
81 29 
80 29 



^ 



30 
31 
77 31 
76 33 
75 34 
74 34 

73 34 
72 34 
71 33 
70 30 
69 28 
68 24 

67 18 
66 12 

65 
63 . 
62 44 
61 32 

60 17 

59 «> 
57 41 
56 21 

54 57 
53 32 

52 02 
50 32 
4857 
47 19 
45 39 
43 54 

42 07 
40 15 
38 21 
36 22 
34 20 
32 14 

30 04 
27 49 
25 32 
23 " 
20 46 
18 18 

15 47 
13 14 
10 38 

8 00 
5 20 
2 41 
o 00 



270 



o / 
180 00 

150 44 
131 12 
"9 31 
112 05 
106 58 

103 13 
100 16 

97 52 

95 50 

94 04 
92 30 

91 04 

89 45 
88 31 
87 21 
86 14 
85 II 

84 08 
83 08 
82 08 
81 II 
80 12 
79 16 

78 18 
77 22 
76 24 
75 27 
74 30 
73 32 

72 34 
71 34 
70 34 
69 33 
68 32 
67 28 

66 24 
^ 18 
64 12 

63 03 
61 53 
60 41 

59 27 
58 II 

56 53 
55 33 
54 10 
52 45 

51 16 
49 46 
48 12 
46 36 
44 56 
43 13 

41 27 
39 36 
37 43 
35 46 
33 45 
31 40 

29 32 
27 20 

25 04 
22 45 
20 23 

17 57 

15 29 

12 58 

10 25 

7 51 

o 00 



28° 



180 00 

143 25 
123 20 
113 48 
106 30 
102 16 

99 09 
96 43 
94 43 
93 00 
91 29 
90 08 

8853 
8743 
8637 
85 35 
84 33 
8334 

82 37 
81 41 

8045 
79 50 

7855 
78 ox 



77 07 
76 12 

75 17 
74 22 
73 26 
72 30 

71 33 

6q 36 
6ft 36 
67 36 
6633 

65 30 
64 25 
63 20 
62 12 
61 02 

59 51 

5837 
57 23 
56 05 
54 45 
53 24 
51 59 

50 32 
49 02 
47 29 
45 53 
44 14 
42 33 

40 

37 06 
35 
33 
31 07 



10 
II 



29 01 
26 50 

24 37 
22 21 
20 00 

17 37 

15 12 
12 43 



10 
7 

5 

2 

o 



13 
42 
08 

35 
00 



290 



180 00 
132 06 
"3 32 
105 13 
100 28 
97 18 

94 56 
93 04 
91 29 
90 06 

8852 
87 44 

86 40 

8539 
84 41 
8346 

82 51 
8i 58 

81 05 
80 12 
79 20 
78 29 
77 37 
7645 



30° 



180 00 
114 16 
loi 48 

96 53 
94 03 
92 06 



I 



75 54 
75 01 
74 09 

73 15 
72 21 
71 26 



70 30 

69 34 
68 37 

6738 
66 39 

65 37 



64 35 
63 31 
62 26 
61 18 
60 10 

59 00 

57 47 
56 33 
55 17 
53 57 
52 36 
51 12 

49 46 

48 17 

46 45 
45 10 
43 32 
41 51 

40 07 , 

38 19 ' 
36 2il 

34 34 
32 36 
30 34 

28 30 
26 21 

24 09 
21 55 
1938 

17 17 

U 54 
12 29 
10 01 

7 33 
5 02 
2 32 
o 00 




84 25 

8334 
82 4A 

81 56 
81 08 
80 19 

79 32 
7844 
77 56 
7708 
76 19 
75 29 

74 40 
73 50 
73 00 
72 08 
71 16 
70 22 

6q 28 

68 33 

67 37 
66 40 

65 41 
64 41 

63 40 
62 37 
61 33 
60 27 

59 19 
58 09 

5658 
55 44 
54 28 
53 10 
51 49 
50 27 

49 01 
47 33 
46 02 

44 29 
42 51 
41 10 

39 27 
37 40 
35 52 
3358 
32 02 
30 02 

27 59 
25 52 
2344 
21 31 

19 15 
16 57 

14 37 
12 15 



9 

7 
4 

2 
o 



50 
23 

57 

29 
00 



310 si^o 



89 21 

88 43 
88 04 

87 25 
86 46 

86 07 
85 26 

84 49 
84 09 

83 29 
82 49 

82 09 
81 28 

8047 
8005 

79 23 
41 



^ 



7758 

77 14 
76 30 

75 45 
75 00 
74 13 

73 27 
72 39 
71 50 
71 01 
70 10 
69 19 

68 26 

67 32 

6638 

65 42 
64 44 

63 45 

62 45 

61 43 
60 40 



57 19 

5608 

54 55 
53 40 
52 23 
51 03 
49 41 

48 16 
46 49 
45 19 
43 46 
43 10 

40 31 

38 4S 
37 C)3 
35 15 
33 24 
31 29 
29 31 

27 29 
25 25 
23 18 
21 07 

1854 
1638 

14 20 

12 00 

9 39 



7 
4 

2 
o 



15 

51 
26 

00 




o 00 

64 14 
7531 

79 10 

8043 
81 23 

81 37 
81 36 
81 25 
81 07 

So 45 

80 19 

79 51 
21 



47 
78 12 

77 37 
77 01 

76 22 

75 43 
75 03 
74 22 
73 39 
72 56 

72 13 
71 26 
70 40 

69 52 
69 04 
68 14 

67 23 
6631 
6538 
64 43 
63 47 
62 49 

61 50.1 
60 48 

59 47 
58 42 

56 28 



47 31 
46 05 
44 36 

43 04 

41 29 

39 51 

3809 

36 25 
34 39 
32 49 
30 55 
2859 

37 00 

24 57 
22 52 

2044 
1833 

16 20 

14 04 
II 46 

9 27 
7 07 
4 45 
2 23 
o 00 



I 



16 

58 
40 
20 
00 



o 00 
46 00 

63 26 

70 35 

74 07 

76 02 

7708 

77 43 

78 01 

7805 
78 00 
77 48 

77 31 
77 II 
76 47 
76 20 

75 51 
75 19 

74 46 
74 II 
73 35 
72 58 
72 18 

71 38 

7058 
70 13 

60 29 
68 44 

67 57 
67 10 

66 20 
65 29 

64 37 
63 43 
62 49 

61 52 

60 53 
59 54 
58 52 
57 49 
5644 
55 37 



55 18 


M 28 


54 05 


53 16 


52 51 


52 03 


51 34 


5048 


50 17 


49 30 
4809 


48 55 



46 46 
45 20 

43 52 
42 21 
40 48 

39 II 

37 31 
3548 
34 03 
32 14 

30 23 
28 27 

26 30 

24 30 
22 26 

20 20 

18 II 

16 01 

13 48 
II 32 



o 
34 
53 



00 
27 
14 



67 46 
7049 

72 41 

73 52 

74 36 

75 02 
75 14 
75 17 

75 12 
75 01 
74 46 
74 27 
74 04 
7338 

73 10 
72 40 
72 08 

71 33 

70 57 
70 20 

69 41 
69 00 

68 19 

67 35 
6651 
6605 

65 16 

64 27 

63 37 
62 44 

61 51 
6056 

5958 
58 59 
57 59 
5657 
55 53 
54 46 

53 38 
52 28 

51 15 
50 00 

48 43 
47 23 

46 01 

44 37 

43 09 
41 40 
40 07 
3832 

36 53 

35 12 

33:^8 

31 41 
29 50 
27 57 

36 01 

24 03 
22 01 

19 58 
17 51 
15 43 

13 32 
II 19 



06 

50 

34 
iS 

00 



36< 



o 00 
26 59 
45 oi 

5 32 



? 



I 50 

65 47 

68 22 

70 C4 

71 14 

72 00 
72 29 
72 45 

72 51 
72 51 
72 44 
72 32 
72 16 
71 56 

71 33 
71 07 

7038 
70 08 

6936 

69 01 

68 25 

67 47 
67 07 

66 25 
64 



63 
62 

61 



12 
44 



60 52 
5958 

50 02 
58 04 
57 05 
56 03 
55 00 
53 54 

52 47 

51 37 
50 26 
49 12 
47 56 
46 37 

45 16 
43 53 
42 
40 
39 26 
37 52 

36 15 
34 35 
32 52 
31 06 



29 
27 



18 
36 



25 33 
23 36 
21 36 

19 35 
17 31 
15 24 

13 16 
II 06 

854 
6 43 
4 29 

2 15 
o 00 



Hour Aiiiple. 



O 



3 



6 







10 



11 



12 



00 
10 
20 
30 
40 
60 

00 
10 
20 
30 
40 
60 

00 
10 
20 
30 
40 
60 

00 
10 
20 
30 
40 
60 

00 
10 
20 
30 
40 
60 

00 
10 
20 
30 
40 
60 

00 
10 
20 
30 
40 
60 

00 I 
10 > 
20 i 
30 
40 ' 
60 

00 
10 
20 
30 
40 
60 

00 
10 
20 
30 
40 
60 

00 
10 
20 
30 
40 
60 

00 
10 
20 
30 
40 
60 
00 



In Biorth latitade, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from North to Bast; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from North to West. 

In Sooth latltade, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from South to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from South to West. 

When the latltnde and declloatlon are of different Bame, the tables are to be entered with the supplement of the hour angle and the 
supplement of the tabulated azimuth is to be taken for the required true bearing. • 

5682 02 9 



180 



AZIMUTH OR TRUE BEARING. 



I«ATITUDE 310. 




DECWNATION- 


-SAMB NAME AS—I^TITUDE. 




I<ATITIJDE Sic>. 


Soar Angle . 


3«o 


370 


38° 


390 


40° 


41° 


420 


430 


440 


46° 


4«o 


470 


Hoar Annfle* 


li* nil 


o / 


/ 


/ 


/ 


f 


f 


/ 


/ 


/ 


/ 


/ 


f 


li« di« 


O OO 


O 00 


00 


00 


00 


00 


00 


• 00 


00 


00 


00 


00 


00 


00 


10 


21 58 


18 22 


15 42 


13 38 


12 02 


10 44 


9 37 
1837 


,t^ 


756 


7 15 


6 40 


6 09 


10 


20 


38 38 


33 16 


29 06 


25 43 
35 26 


22 56 


2035 


15 29 


14 13 
2038 


13 06 


12 07 


20 


30 


49 20 


43 59 


39 22 


32 02 


29 06 


2633 


24 20 


22 22 


19 06 


17 43 


30 


40 


56 22 
61 00 


51 24 


46 54 


42 54 


39 19 


3608 


33 16 


30 44 


28 27 


26 24 


24 32 


22 51 


40 


50 


5632 


52 23 


4832 


45 00 


41 47 


3849 


36 07 


33 40 


31 25 


29 21 


27 a8 


50 


1 OO 


64 10 
6622 


60 10 


56 22 


52 46 


49 25 


46 15 


43 20 
46 59 


40 37 


3805 


35 44 


33 34 


31 32 


1 00 


lO 


62 46 


59 19 
61 30 


56 00 


52 50 


4950 


44 18 


41 47 


39 25 


37 II 


35 06 
40 48 


10 


20 


6755 


6440 


58 26 
60 18 


55 29 


52 39 


49 55 


47 20 


44 51 


42 30 


40 16 


20 


30 


69 00 


66 03 


63 09 


57 32 


54 52 


52 17 


49 47 


47 24 


45 06 


42 54 


SO 


40 


69 44 


67 01 


64 21 


61 41 
6248 


5909 
60 23 


5638 


54 II 


51 48 


49 30 


47 16 


4508 
4659 


43 0% 
4458 


40 


50 


70 14 


67 44 


65 15 


58 01 


5542 


53 26 


51 14 


49 04 


50 


2 OO 


70 32 


68 13 


65 54 


6336 


61 21 


59 07 


5655 


54 45 


52 39 


50 34 


4833 


46 34 


2 00 


10 


7041 


6832 


66 21 


64 12 


6? 04 


59 57 


57 52 


55 49 


53 48 


51 48 


49 51 


4756 


10 


20 


7042 


68 40 


66 38 


6436 


6236 


6036 


5837 




54 43 


52 4S 


50 55 


4904 


20 


30 


70 37 


68 42 


6647 


6452 


6258 


61 04 


59 II 


57 18 


55 27 


53 37 


51 48 


50 01 


SO 


40 


70 27 


6839 


6650 


65 01 


63 12 


61 24 


59 36 


5748 
58 09 


56 02 


54 16 


52 31 


50 47 


40 


50 


70 13 


6830 


6646 


65 03 


63 »9 


61 36 


5952 


56 27 


54 45 


5304 


51 23 


50 


3 OO 


69 55 


68 16 


6638 


64 59 


63 ao 


61 41 


60 02 


58 24 


56 45 


55 07 


53 29 


51 49 


3 00 


lO 


69 33 


67 59 


6626 


64 51 


63 16 


61 42 


6006 


5831 


5657 


55 22 


53 47 


52 14 


10 


20 


6q 09 


67 41 


66 09 


6438 


6308 


61 37 


60 05 


58 33 


57 02 


55 31 


54 00 


52 20 


20 


SO 


6843 


67 16 


65 49 


64 22 


■6255 


61 27 


60 00 


58 31 


57 03 


55 35 


5407 
5408 


52 38 


SO 


40 


68 13 


6650 


65 27 


64 03 


62 39 


61 14 
60^ 


59 47 


58 24 


5659 


55 33 


52 43 


40 


50 


6741 


66 21 


65 01 


63 40 


62 19 


59 35 


58 13 


56 50 


55 28 


5405 


5242 


50 


4 OO 


6708 


65 51 


64 33 


63 15 


61 56 


6037 


59 18 


57 58 


5638 


55 18 


5358 


52 37 
52 28 


4 00 


lO 


6632 


65 18 


64 02 


6247 


61 31 


60 14 
5948 


58 57 


57 40 


56 22 


55 05 


53 47 


10 


20 


65 55 


64 42 


63 30 


62 16 


61 02 


5833 


57 18 


56 04 


54 47 


5332 


52 15 


20 


30 


65 15 


64 05 


tl^ 


61 06 


60 32 


50 20 


5807 
57 38 


56 54 


55 41 


54 27 


53 14 


52 00 


SO , 


40 


64 35 


63 26 


59 59 


5848 


56 27 


55 16 


54 05 


52 52 


51 40 


40 1 


50 


63 52 


62 46 


61 39 


60 31 


59 23 


58 15 


5706 


55 57 


5448 


53 38 


52 28 


51 17 


50 


6 OO 


6308 


62 tn 
61 18 


6057 


5951 


^46 


57 39 


5632 


55 24 


54 17 


53 09 


52 01 


5052 


5 00 


lO 


62 21 


60 15 


59 II 


5806 


57 00 


55 56 


54 50 


53 44 


5238 


51 32 


50 24 


10 1 


20 


61 34 


60 32 


59 29 


58 27 


57 24 


56 21 


55 17 


54 13 


53 09 


52 04 


5058 


49 53 


20 , 


30 


60 45 


59 44 


5843 


5741 


5640 


5538 


54 35 


53 34 


52 31 


51 28 


50 24 


40 19 


SO 1 


40 


59 53 


58 54 


57 55 


5654 


55 54 
55 06 


54 54 


53 53 


52 52 


51 50 


5048 


49 46 


48 44 


40 


50 


5900 


58 02 


5704 


56 05 


5408 


53 08 


52 08 


51 08 


50 07 


49 07 


48 05 


50 1 


6 OO 


57 <^ 


57 08 


56 12 


55 14 


54 17 


53 18 


52 20 


51 23 


50 23 


'n 


4825 


47 25 


6 00 


lO 


56 13 


55 17 


54 20 


53 25 


52 28 


51 31 


50 34 


49 36 


47 40 


46 41 


10 


20 


56 10 


55 15 


54 21 


53 26 


52 31 


51 35 


5040 


49 44 
4850 


48 47 


47 51 


46 54 


45 57 


20 


30 


55 09 


54 16 


53 23 


52 29 


51 34 


50 40 


49 46 
48 49 


47 56 


47 °i 


46 05 


45 09 


SO 


40 


5407 


53 15 


52 23 


51 30 


5037 


49 43 


47 56 


47 02 


46 08 


45 14 


44 19 


40 


50 


5304 


52 12 


51 20 


50 28 


49 37 


4845 


47 52 


46 59 


46 07 


45 13 


44 20 


43 27 


50 


7 OO 


51 57 


51 07 


50 16 


49 25 
48 19 


4834 


47 42 


46 51 


46 00 


45 09 


44 17 


43 25 


42 32 


7 00 


10 


5048 


49 59 


4909 
48 01 


47 30 


46 39 


45 50 


44 5? 


44 09 


43 18 


42 28 


41 36 


10 


20 


49 37 


48 49 


47 " 


46 22 


45 34 
44 26 


44 45 


43 56 


43 07 


42 17 


41 27 


40 37 


20 


30 


4825 


47 37 


4650 


46 02 


45 U 


43 39 


42 50 


42 02 


41 14 


40 25 


39 37 


SO 


40 


47 09 


46 23 
45 06 


45 37 


44 50 


44 03 


43 16 


42 29 


41 42 


40 55 


40 08 


3? 21 


38 33 


40 


50 


45 52 


44 21 


4336 


42 49 


42 04 


41 19 


40 33 


39 47 


3901 


38 15 


37 29 


50 


8 OO 


4432 


43 47 


43 03 


42 18 


41 34 


40 48 


40 05 


39 20 
38 06 


3835 


37 51 


37 06 


36 21 


8 00 


lO 


4309 


42 26 


41 42 


40 59 


40 15 


39 32 
38 12 


3848 


37 22 


36 39 


35 55 


35 II 


10 


20 


41 44 


41 02 


40 19 


39 37 
38 13 
3646 


3854 


37 31 


3648 


3606 


35 25 
34 08 


34 42 


33 59 


20 


30 


40 16 


ii^i 


3854 
37 26 


37 31 


36 51 


36 10 


35 29 


34 48 


33 27 


32 46 


SO 


40 


3846 


3607 


35 26 


34 47 


34 07 


33 29 


32 49 


32 09 


31 30 


40 


50 


37 13 


3635 


35 56 


35 16 


34 38 


34 00 


33 22 


3243 


32 05 


31 28 


30 50 


30 12 


50 


9 OO 


35 38 


34 59 


34 23 
32 46 


33 45 


33 08 


32 32 


31 54 


31 17 


30 41 


30 04 


29 28 
28 04 


28 52 


00 


lO 


3358 


33 23 


32 10 


31 35 


30 59 


30 24 


2948 


29 13 


28 38 


27 29 


10 


20 


32 18 


31 42 


31 08 


30 33 


30 00 


29 25 


28 52 


28 17 


27 45 


27 12 


26 38 


26 04 


20 


30 


30 33 


29 59 


29 27 


2854 


28 22 


27 49 


27 17 


26 44 


26 14 


25 41 


25 10 


24 38 


30 


40 


28 46 


28 15 


27 43 


27 12 


26 41 


26 II 


25 40 


25 09 


24 39 


24 09 


23 39 


23 09 


40 


50 


26 57 


26 27 


25 57 


25 28 


2458 


24 29 


24 01 


23 32 


23 04 


22 36 


22 07 


21 39 


50 


lO OO 


25 05 


24 36 


24 00 
22 18 


23 41 


23 13 


22 47 


22 19 


21 51 


21 26 


21 00 


^^ 


20 07 


10 00 


lO 


23 09 


22 43 


21 52 


21 26 


21 00 


20 36 


20 II 


IQ 46 
18 05 


19 22 


18 58 


18 33 


10 


20 


21 12 


20 48 


20 25 


20 00 


19 37 


19 14 


18 50 


18 27 


17 42 


17 20 


16 58 


20 


30 


19 12 


18 50 


18 28 


18 07 


1745 


17 24 


17 03 


16 42 


16 21 


16 01 


15 41 


15 21 


SO 


40 


17 10 


16 51 


16 31 


16 II 


15 52 


15 33 


15 14 


14 56 


14 37 


14 18 


14 00 


13 41 


40 


50 


15 06 


14 49 


14 32 


14 14 


13 57 


13 40 


13 24 


13 07 


12 51 


• 12 34 


12 19 


12 02 


50 


11 OO 


13 00 


12 45 


12 30 


12 16 


12 00 


II 46 


II 31 


II 17 


II 03 


10 49 


10 35 


10 21 


11 00 


lO 


10 53 


10 40 


10 27 


10 15 


10 03 


9 50 


938 


9 26 


9 14 


9 03 


^51 


8 40 


10 


20 


8 44 


8 34 


8 24 


813 


8 04 


754 


7 44 


7 35 


7 25 


7 15 


7 06 


6 56 


20 


SO 


6 34 


6 26 


6 18 


6 II 


6 03 


5 5f 


5 49 


5 42 


5 34 


5 27 


5 20 


5 13 


30 


40 


4 23 


4 17 


4 13 


4 08 


4 03 


358 


3 53 


348 


3 44 


3 39 


3 34 


3 29 


40 


60 


2 12 


2 09 


2 06 


2 04 


2 02 


I 59 


I 56 


I 54 


I 51 


I 49 


I 46 


.1 44 


50 


12 OO 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


12 00 



In North Utltnde, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from North to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from North to West. 

In South latitude, when the star is risinj^ or East of the meridian, the tabulated azimuths are reckoned from South to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from South to West. 

When the latltnde and declination are of different name, the tables are to be entered with the supplement bf the hour angle and the 
supplement of the tabulated azimuth is to be taken for the required true bearing. 
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AZIMUTH OR TRUE BEARING. 



iMATlTVnB 81< 



DBCLINATION— SAME NAMB AS—LATITUDS. 



I«ATITVDB 81< 



If our Ancle* 



1&. 

o 



3 



6 



9 



lO 



11 



12 



OO 
lO 
SO 
80 
40 
60 

OO 
lO 
SO 
SO 
40 
50 

OO 
lO 
20 
SO 
40 
50 

OO 
lO 
SO 
SO 
40 
SO 

OO 
lO 
SO 
SO 
40 
60 

OO 
10 
SO 
SO 
40 
50 

OO 
lO 
SO 
SO 
40 
50 

OO 
lO 
SO 
SO 
40 
60 

OO 
10 
SO 
SO 
40 
50 

OO 
lO 
SO 
SO 
40 
50 

OO 
lO 
SO 
SO 
40 
60 

OO 
10 
SO 
SO 
40 
50 
OO 



48^ 



O 00 

5 42 
IX 13 
i6 28 

21 20 

25 44 

2940 
08 



^ 



30 lO 

3848 

41 03 

43 00 



4 



44 40 

46 04 

15 
15 
49 04 

49 44 

50 16 

50 41 
5058 

51 10 
51 17 
51 19 

51 17 
51 10 
50 59 
5045 
50 27 
50 06 

49 43 
49 17 
4847 
48 16 

47 39 
47 04 

46 24 

45 43 
44 59 
44 13 
43 24 
42 34 

41 40 

4045 
3948 
3848 
37 47 
36 42 

35 36 
3428 

33 17 
32 05 

30 51 

29 34 

28 15 
26 54 

25 32 
24 07 
22 40 
21 II 

41 
09 
16 35 
15 00 
13 24 
u 47 

10 07 
8 28 



490 



6 
5 

3 
I 
o 



24 

43 
00 



'i 



00 

5 
10 

15 21 
1956 
24 08 

27 55 
31 18 



16 
52 



39 
41 



4248 

44 14 

45 28 

46 31 

48 41 
4908 

49 28 
49 43 
49 52 
49 56 

49 55 
49 51 
49 43 
49 31 
49 15 
4855 

4834 
48 09 

47 41 
47 14 
46 37 
46 03 

45 24 
44 44 
44 01 
43 16 
42 29 
41 40 

4048 

39 53 
3857 
37 59 
3658 
35 56 

34 51 
33 45 
32 35 
31 24 
30 II 
28 56 

27 38 
26 18 

24 58 

23 35 
22 :o 

20 43 

19 15 
17 44 
16 13 

14 40 
13 05 
II 30 



54 
16 

38 

59 

19 
40 

00 



6OO 



o 
o 
4 
9 



/ 

00 

55 
43 
20 

39 



22 39 

26 17 

2933 
32 ^ 
35 02 
37 18 
39 16 

41 00 

42 27 
43 
44 



42 

28 



40 
05 
29 
52 

00 



47 06 

47 36 
4758 

48 16 

48 27 
4833 

48 35 
4832 
48 26 

48 15 
48 02 

47 44 

47 24 
47 01 
46 35 
46 06 

45 34 
45 00 

44 23 
43 45 
43 03 
42 19 
41 34 
40 46 

39 55 

3901 

38 07 
37 10 
36 II 
35 10 

34 06 
33 00 
31 53 
30 43 
20 32 
28 18 



610 


/ 


00 


4 35 


905 


13 H 
17 28 


21 17 


2446 


27 56 


3046 


3318 


3532 


37 31 


39 14 


4044 


42 01 


4308 


44 04 


44 52 


45 32 


46 04 


46 29 


4650 


47 02 


47 " 



5SO 



27 02 

25 44 
24 25 

23 03 
21 40 

20 16 

18 49 
17 21 

15 52 
14 21 
12 48 
II 14 



47 14 
47 14 
47 09 
47 01 
4648 
46 33 

46 15 
45 52 
45 28 
45 01 
44 30 
4358 

43 23 
42 45 
42 05 

41 22 

40 37 
39 51 

39 02 
38 10 

37 17 
36 22 
35 24 
34 23 

33 21 
32 17 

31 II 
30 03 

2853 
27 40 

26 a6 
25 10 

23 52 
22 32 

21 II 
19 48 

18 23 
16 57 
15 30 
14 01 
12 31 
10 59 



27 
53 
20 

45 
10 

36 
00 



o f 
o 00 

1233 
16 25 
20 01 



21 

24 
2900 

31 38 
3351 
3548 

37 32 

39 02 

40 21 

41 20 

42 28 

43 17 

43 58 

44 33 

45 00 
45 22 
45 37 
45 47 

45 53 
45 54 
45 52 
45 45 
45 34 
45 21 

45 04 
44 44 
44 21 
43 55 
43 26 
42 55 

42 21 
41 44 
41 06 
40 25 
39 42 



38 
36 



26 



9 

7 

6 
4 

3 
I 



13 
42 
II 
38 

33 



6S0 



3856 



35 31 
34 34 
33 36 



32 35 
31 33 
30 28 

2Q 23 
28 13 
27 02 



25 50 

24 35 
23 18 
22 01 
20 42 
19 20 

17 57 
16 x% 



15 08 

t3 41 
12 13 

10 43 



o 00 



o / 
o 00 
4 00 

7 57 
II 46 

H 

SP 

22 01 
2458 
2738 
30 03 

32 13 
3409 



35 53 
37 24 

3843 

39 52 

40 52 

41 43 



42 26 

43 02 
43 32 

43 55 

44 13 
44 25 

44 32 
44 35 
44 34 
44 30 
44 21 
44 09 

43 53 
43 35 
43 13 
42 49 
42 21 

41 51 

41 19 
40 44 
40 07 
3? 28 
3845 
38 00 



37 14 
36 25 

35 35 
34 42 
33 47 
32 50 



31 50 

3049 

29 45 
28 40 

27 32 

26 24 



25 13 
24 00 

22 46 
21 28 
20 II 
18 52 

17 32 
16 09 
14 46 
13 21 

" 55 
10 27 



9 

7 
6 

4 

3 
I 

o 



00 

31 
02 

31 
01 

31 
00 



640 



o 
o 
3 
7 
II 



/ 

00 
45 
27 
02 



56< 



14 29 
17 44 

ao 46 

23 36 

26 10 

28 31 

30 40 

32 33 

34 16 

35 47 

37 07 

38 17 

39 J8 

40 II 

4055 

41 32 

42 04 
42 20 

42 48 

43 03 

43 12 
43 17 
43 17 
43 14 
43 07 
42 56 

42 42 
42 26 
42 05 
41 42 
41 16 
40 48 

40 17 

39 43 
39 08 

38 20 
3748 
37 05 

36 21 
35 33 
34 44 

33 51 
32 57 
32 02 

31 04 
30 05 

29 02 

27 59 
26 

25 

24 37 
23 25 
22 13 
2058 

42 
25 



J? 



17 05 

15 45 
14 24 

13 01 

II 37 
10 12 

847 
7 20 

5 53 
4 25 
2 56 
1 29 
o 00 



o 00 

3 31 

6 59 

10 22 

37 
12 



13 3: 
16 4: 



1936 
22 18 

24 47 
27 05 
29 10 

31 02 

32 43 

34 14 

35 33 
3644 

37 46 

38 40 

39 25 

40 05 

40 37 

41 03 
41 25 
41 40 



41 
41 



51 

58 



660 



42 00 
41 58 
41 53 
41 43 

41 31 
41 16 

4057 
4035 
40 II 

39 44 

39 15 
3843 
38S 

3731 
36 51 
36 10 

35 26 
34 40 
33 51 
33 02 
32 09 
3X 15 



30 18 
29 20 
28 20 

27 17 
26 13 

25 07 

24 00 
22 50 
21 39 
20 27 

19 13 
17 57 

16 40 
15 21 
14 02 
12 42 

II 19 
9 57 

8 33 
7 09 
5 43 
4 18 
2 52 
I 27 
o 00 



I 



o 00 

634 
1044 

12 49 

15 45 

18 31 

21 05 

23 30 

25 43 
27 44 

29 34 

31 14 

32 43 
3403 

gli 

37 10 

39 " 

39 40 

40 02 
40 19 

40 31 
40 39 
40 43 
4043 
4039 
40 31 

40 20 

4007 

3950 

3929 
30 06 

38 40 

38 12 
37 42 
37 08 
36 32 
35 55 

35 »4 

34 31 

33 47 
33 00 
32 12 
31 20 

30 27 

20 33 

2835 
27 37 

26 36 

25 34 

24 29 

23 23 

22 16 

21 06 

19 56 
1844 

17 30 

16 15 
14 58 
»3 40 
12 22 
II 01 

941 



8 
6 

5 

4 
2 
I 
o 



20 

58 

34 
12 

48 

24 
00 



5TO 


/ 


00 


307 
6 xo 


909 


12 04 


14 50 


17 28 


1957 


22 15 


24 24 
26 21 


28 09 


29 47 


31 15 


32 34 


33 45 


34 47 


3542 


3630 


37 " 


37 45 

38 15 


38 39 


3857 


39 12 


39 » 


39 26 


39 27 


39 24 


39 18 


3909 


3856 


3841 


38 22 


38 00 


37 36 


3709 


36 39 


36 08 


35 33 


34 57 


M 18 


33 36 


32 53 
32 08 


31 20 


3031 


2939 


28 46 


27 51 


26 53 


25 54 


24 53 


23 51 


22 46 


21 40 


20 33 


19 24 
18 13 


17 02 


1549 


14 34 


13 18 


12 02 


1044 


9 26 


8 07 


646 


526 


405 


2 43 


I 22 


00 



580 



o / 

O 00 

837 

XI 21 

13 59 

x6 29 
18 51 
21 04 

23 07 
25 02 

2647 

28 22 
2949 

31 08 

32 18 

33 20 

34 15 

35 03 
35 45 
30 21 
3652 
37 16 
37 36 



% 



51 
02 

3808 
38 n 
38 10 
38 04 

37 57 
37 46 
37 31 
37 14 
36 54 
36 30 

36 05 
35 37 
35 06 
34 34 
33 59 
33 21 

32 41 
3t 59 
31 15 
30 30 

20 41 
28 51 

27 59 
27 05 
26 10 
25 12 

24 13 
23 12 

22 10 

21 05 

19 59 
18 53 
17 43 
16 34 



7 53 ! 
635 

2 39 
1 19 
o 00 



590 I Hour Ancle. 



o 00 
2 44 
27 
07 
10 42 

13 II 



I 



15 34 
1749 
1957 
21 56 

23 46 
25 27 

SOI 
26 
2944 

30 53 

31 55 

32 50 

33 39 

34 21 
3458 

35 29 

35 54 

36 15 

36 32 
36 43 
36 52 
36 55 
3655 
36 52 



tl 



36 22 
3606 
35 48 
35 26 

35 02 
34 35 
34 05 
33 34 
33 00 
32 25 

31 46 
31 05 
30 23 
39 



S 



2» 52 
28 03 

27 13 
26 20 

25 26 

24 30 

23 33 
2-2 33 

21 33 
20 30 
IQ 26 
18 22 

17 15 
16 06 



7 
6 

5 



15 22 


14 57 


14 ID 


13 43 


12 57 


12 35 


II 42 


II 22 


10 27 


10 09 


9 10 


855 



39 
24 
08 

3 51 
2 35 
1 17 
o 00 



li. 

O 



S 



8 



6 







10 



11 



IS 



00 
10 
SO 
SO 
40 
50 

00 

10 

SO ! 

SO 

40 

50 

00 
10 
SO 
SO 
40 
60 

00 
10 
SO I 
SO ! 
40 
60 

00 
10 
SO 
SO 
40 
60 

00 
10 
SO 
SO 
40 
SO 

00 
10 
SO 
SO 
40 
50 

00 
10 
SO 
SO 

40 

60 

00 

10. 

SO 

SO 

40 

60 

00 
10 
SO 
SO 
40 
SO 

00 
10 
so 
so 

40 
60 

00 

10 

SO 

SO , 

40 I 

SO 

00 



In North latltade, when the star is risine or East of the meridian, the tabulated azimuths are reckoned from North to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from North to West. 

In Sooth latitude, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from South to East : and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from South to West. 

When the latitude and deellutloa are of differeat aame, the tables are to be entered with the supplement of the hour angle and the 
supplement of the tabulated azimuth is to be taken for the required true bearing. 
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AZIMUTH OR TRUE BEARING. 



liATrrVDE 31<'. 



DECWNATION— SAME NAME AS— I^TITUDK. 



IjATITUDE Sio. 



Hoar AniEle* 



O 



6 



9 



lO 



11 



12 



OO 
lO 

%o 

30 
40 
50 

OO 
10 
30 
SO 
40 
50 

OO 
lO 

30 
40 
60 

OO 
lO 
30 
30 
40 
50 

OO 
lO 
30 
30 
40 
50 

OO 
lO 
20 
30 
40 
60 

OO 
lO 
20 
SO 
40 
50 

OO 
lO 
30 
SO 
40 
50 

OO 
lO 
20 
SO 
40 
60 

OO 
lO 
20 
30 
40 
50 

OO 
lO 
20 
SO 
40 
60 

OO 
lO 
20 
SO 
40 
50 
OO 



60° 



O 00 

2 35 
5 07 
738 

10 05 

12 



18 


42 

51 
52 


20 


47 


22 


33 


24 


12 


25 43 

27 06 

28 21 


29 31 


30 31 


31 


27 


32 16 

32 58 


33 35 


S» 07 


34 34 
34 56 



35 
35 
35 34 
35 39 
35 41 
35 39 

35 33 
35 25 
35 13 
34 58 
34 40 
34 21 

33 58 
33 32 
33 05 
32 34 
32 02 
31 27 

30 50 
30 12 

29 31 
28 47 

28 02 

27 15 

26 26 
25 36 
24 43 
23 49 
22 53 
21 55 

20 56 

IQ 56 

18 54 

17 49 
16 44 

15 3S 

14 31 
13 22 
12 13 
II 03 
9 52 
8 39 



26 
13 
59 
45 
29 
15 



o 00 



61° 


620 


63° 


f 


f 


/ 


00 


00 


00 


2 25 


2 17 


2 08 


4 49 


432 
8^5^ 


4 16 


7 " 


6 22 


9 29 


8 24 


" 43 


II 02 


10 24 


13 52 


13 04 


12 20 


15 55 


15 01 


14 10 


17 51 


16 52 


15 56 


19 40 


18 37 


17 37 


21 22 


20 15 


19 10 


22 58 


21 47 


20 39 


24 27 


23 12 


22 02 


25 47 


24 31 


23 18 


27 or 


25 44 


24 29 


28 09 


26 50 


25 33 


29 10 


27 49 


26 32 


30 05 


28 44 


27 25 


30 53 


29 32 


28 12 


31 36 


30 15 


28 55 


32 13 
32 40 


30 52 


29 33 

30 06 


31 25 


33 13 


31 53 


30 35 


33 35 


32 16 


3059 


33 54 


32 35 


31 17 


3407 


32 50 


31 33 


34 18 


33 01 


31 45 


34 23 


33 07 


31 53 


34 26 


33 " 


31 57 


34 26 


33 12 


31 59 


34 21 


33 09 


31 57 


34 14 


33 02 


31 51 


34 03 


32 53 


31 44 


33 50 


32 41 


31 33 


33 34 


32 27 


31 19 


33 15 


32 oS 


31 03 


32 53 


31 48 


30 44 


32 29 


31 25 


30 22 


32 03 


31 00 


2958 


31 33 


30 33 


29 32 


31 02 


30 03 


29 04 


30 29 


2932 


28 34 


29 54 
29 16 

28 37 


2857 


28 01 


28 21 


27 26 


27 43 


26 49 


27 55 


2T 02 


26 10 


27 11 


26 20 


25 30 


26 26 


25 37 


24 48 


2538 


24 51 


24 03 


24 50 


24 04 


23 18 


2358 


23 13 


22 30 


23 05 


22 23 


21 41 


22 12 


21 30 


20 50 


21 15 


20 36 


1958 


20 19 


10 41 


19 04 
18 08 


19 19 


18 44 


18 20 


17 45 


17 12 


17 18 


16 46 


16 14 


16 14 


15 44 


15 14 


15 10 


1443 


14 15 


14 05 
12 58 


13 39 


13 13 


12 34 


12 II 


II 52 


II 29 


II 08 


10 43 


10 23 


10 03 


9 33 
8 23 


9 16 


8 58 


8 08 


7 52 


7 13 


6 59 


6 46 


6 02 


5 51 


5 39 


*50 


4 41 


4 32 


338 


3 31 


3 24 


2 25 


2 21 


2 16 


I 13 


I II 


I 09 


00 


00 


00 



64° 



o 

2 

4 
5 
7 
9 



00 
00 
01 
59 
55 
47 



II 36 
13 22 

15 02 

16 3« 

18 08 

19 33 

20 52 

22 06 

23 15 

24 17 

25 15 

26 07 

26 54 

27 37 

28 14 

28 48 

29 16 

29 41 

30 00 
30 17 
30 
30 



43 
45 



30 44 
30 40 

30 33 
30 24 

30 12 
29 57 

2938 

2Q 18 
28 56 
28 31 
28 04 

27 35 

27 03 
26 30 

25 55 
25 19 
24 39 
2358 

23 16 
22 31 

21 45 
20 57 
20 09 
19 18 

18 26 

\l^ 

15 42 
M 45 
13 47 

12 47 
II 47 
10 46 

9 43 
8 41 

7 37 



6 

5 
4 
3 

2 
I 
o 



33 

28 

24 
17 
12 
06 
00 



65' 



o 
I 

3 
5 
7 
9 



00 
54 
45 
37 
26 
12 



10 56 

12 35 

14 II 

15 42 

17 07 

18 29 

»9 45 
20 56 

22 03 

23 04 

24 00 

24 51 

25 37 

26 19 

26 57 

27 30 
2758 

28 22 

2843 

29 00 

29 13 
29 22 
29 29 
29 32 

29 32 
29 29 
29 24 

29 14 
29 03 

28 49 

28 33 
28 14 

27 53 
27 29 
27 04 
26 36 

26 06 

25 34 
25 00 

24 25 
23 48 
23 09 



22 


27 


21 


44 


21 


00 


20 


U 


IQ 
18 


S 


16 


48 
56 
04 


15 


10 


14 


14 


13 


19 



12 21 
II 23 

10 23 

23 
23 

7 21 



I 



\l 



6 

5 
4 14 

3 " 
2 07 

I 04 
o 00 



6«o 



o 
I 
3 

I 



00 
46 

3' 

16 

59 



8 39 

10 17 

11 50 

13 21 

14 47 

16 10 

17 27 

18 41 

19 49 

20 53 

21 52 

22 47 

23 37 

24 22 

25 03 

25 40 

26 13 

26 41 

27 06 

27 27 

27 44 
58 
08 

28 15 
28 19 



S 



28 
28 



19 

17 



28 13 
28 05 

27 55 
27 42 

27 27 

27 09 
26 49 

26 27 

26 03 

25 30 

25 08 
24 38 
24 06 

23 31 
22 56 
22 18 

21 38 
20 57 
20 15 
19 30 
1845 
17 59 

17 II 
16 20 
15 28 
U 37 
13 44 
12 50 

II 54 

10 58 

10 bi 

9 04 

8 05 

7 05 



6 

5 
4 

3 

2 

I 
o 



06 
06 

05 
04 

03 
02 

00 



67° 



00 

1 39 

6 33 

8 07 

9 3? 

11 08 

12 33 

13 56 

15 
16 

17 38 

18 44 

19 45 

20 42 

21 35 

22 23 

23 07 

23 48 

24 24 

24 57 



68° 



o 

o 
I 

3 

i 



00 

33 
06 

38 
08 

37 



9 04 

10 27 

11 47 

13 05 

14 19 

15 30 

16 37 

17 40 

1839 

19 34 

20 25 

21 12 

21 55 

22 34 

23 10 

23 42 



69° 



o 

I 
2 
4 
5 
7 



00 

27 

54 
20 

45 
08 



8 29 

9 47 

11 04 

12 15 

13 28 

14 34 



1538 
1638 

17 34 

18 27 

19 16 

20 02 

20 44 

21 22 

21 56 

22 27 



25 25 


24 10 


22 55 


25 49 


24 34 


23 20 


26 10 


24 55 


23 41 


26 28 


25 13 


23 58 


26 42 


25 28 


24 13 


26 53 


2538 


24 25 


27 00 


25 47 


24 33 


27 05 


2552 


24 39 


27 07 


2555 


24 43 


27 05 


25 54 


24 43 


27 01 


25 51 


2440 


26 55 


2545 
2538 


24 36 


26 46 


24 29 


26 35 


25 27 


24 19 


26 21 


25 14 


24 06 


26 04 


24 59 


23 53 


25 46 


24 42 


23 37 


25 24 


24 22 


23 19 


25 02 


24 00 


22 59 


24 36 


23 37 


22 37 


24 10 


23 12 


22 13 


23 41 


22 44 


21 47 


23 10 


22 15 


21 19 


22 38 


21 44 


20 49 
20 18 


22 03 


21 10 


21 27 


20 37 


1945 


20 49 


20 00 


19 10 
18 35 


20 10 


19 23 
1844 


19 29 


17 59 


1846 


18 03 


17 20 


18 03 


17 21 


16 40 


17 17 


1638 


16 00 


16 32 


15 52 


15 12 


15 43 


15 07 


14 31 


14 54 


14 20 


13 46 


14 04 


13 32 


13 00 


13 13 


12 43 


12 13 


12 21 


" 53 


II 25 


II 28 


II 01 


10 34 


10 33 


10 09 


9 45 
8 55 


1 9 39 


17 
823 


843 


8 03 


7 47 


7 29 


7 II 


6 50 


634 


6 18 


5 52 


5 39 


526 


35^ 


4 43 


4 30 


3 47 


338 


2 57 


2 50 


2 43 


I 58 


I 54 


I 49 


I 00 


057 


55 


00 


00 


00 



1 
TOO 

1 


f 


00 


I 22 


2 42 


4 03 


5 22 


640 


756 


9 10 


10 21 


II 31 


12 37 


13 40 


14 41 


1538 


16 32 


17 22 

18 09 


18 52 


19 33 


20 10 


2043 


21 14 


21 41 


22 05 


22 26 


22 43 
22 58 


23 lO 


23 20 


23 26 


23 30 


23 31 


23 30 


23 25 


23 19 


23 II 


23 01 


22 48 


22 33 


22 15 


21 56 


21 36 


21 IX 


20 48 


20 21 


19 54 


19 24 


1853 


18 20 


1748 


17 14 


16 37 


15 59 


15 20 


14 32 


13 55 


13 12 


12 28 


11 43 


1057 


10 07 


tz 


1 *5 


653 


6 02 


5 13 


4 18 


328 


2 37 


I 45 


53 


00 



Hoar Ai&ffle* 



It. 



2 



S 



6 



9 



10 



11 



12 



in* 
00 
10 
20 
SO 
40 
50 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
SO 
40 
50 

00 
10 
20 , 
SO 
40 
50 < 

00 
10 I 
20 
SO 
40 
50 I 

00 
10 
20 
SO 
40 
50 I 

00 
10 
20 
SO I 
40 
50 I 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
SO 
40 
50 
00 



In North Istltnde, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from North to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from North to West. 

In 8o«th UUtnde, when the star is rising: or East of the meridian, the tabulated azimuths are reckoned from South to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from South to West. 

When the Utttade and decllBatloa are of different name, the tables are to be entered with the supplement of the hour angle and the 
supplement of the tabulated azimuth is to be taken for the required true bearing. 
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AZIMUTH OR TRUE BEARING. 



I^ATTrVDE 33°. 



Hour Ancle* 



O 



6 



10 



11 



12 



OO 
10 

%o 

SO 
40 
50 

OO 
10 
20 
30 
40 
60 

OO 
lO 
20 
30 
40 
50 

OO 
lO 
SO 
30 
40 
50 

OO 
10 

»o 

80 
40 
50 

OO 
lO 
20 
30 
40 
50 

OO 
lO 
20 
30 
40 
50 

OO 
lO 
20 
SO 
40 
60 

OO 
lO 
20 
SO 
40 
50 

OO 
lO 
20 
30 
40 
oO 

OO 
lO 
20 
SO 
40 
50 

OO 
lO 
20 
SO 
40 
50 
OO 



240 26° 26< 



DECLINATION— SAME NAME AS— LATITUDE. 

31° 



LATITUDE S^o. 



i8o OO 
163 59 
»49 54 
138 34 
129 43 
122 51 

117 25 
113 01 
T09 23 
106 16 

IQ3 40 
loi 20 

99 15 
97 21 
9538 
94 01 
92 32 
VI 07 

8046 
88 29 
87 14 
86 02 
84 52 
83 43 

82 36 
81 29 
80 23 
79 18 
78 12 

77 07 

76 02 

74 55 
73 50 
72 43 
71 36 
70 28 

S *^ 

66 58 

6545 

64 31 

.63 15 

61 57 
60 37 

59 15 
57 51 
56 26 

54 57 

53 26 
51 52 

50 14 
4834 
46 51 
45 05 

43 ^3 
41 20 
39 22 
37 20 
35 »5 
33 05 



180 00 
161 58 
146 39 
134 52 
126 03 
119 23 

"4 13 
no 04 

106 41 

103 49 
loi 21 

99 " 

97 M 
95 28 

93 52 
92 21 

56 
36 



16 14 

13 36 

10 56 

8 14 

5 30 
2 45 
o 00 



^ 



88 19 
8705 
8554 
84 45 
8337 
82 31 

8t 26 
80 21 

79 17 
78 13 
77 10 
76 06 

75 01 
73 57 
72 53 
71 46 
70 40 
6934 

68 25 
67 16 
66 06 i 

64 53 
63 40 
62 24 

61 08 

59 49 
58 27 

57 04 
55 39 
54 II 

52 40 

51 07 

49 30 

47 51 
46 08 

44 23 

42 33 
40 41 

38 44 
36 44 
34 39 
32 32 



I -> 



30 52 


30 20 


28 34 


28 05 


26 13 


25 46 


23 49 


23 24 


21 20 


20 57 


18 49 


18 28 



I 



15 55 
13 20 

10 43 
8 04 

5 23 
2 42 

O DO 



180 00 
159 22 
142 40 

130 35 
121 56 

115 36 

no 48 
106 59 

103 51 
loi 14 

98 57 
96 59 

95 10 

93 33 
92 03 

903^ 
89 19 
88 04 

86 5T 
85 41 ' 
84 34 
83 27 
82 22 
8i 18 

80 16 

79 03 
78 11 

77 09 
76 07 

75 04 



74 02 
72 59 
71 55 
70 50 

69 45 
68 40 

67 31 
66 23 

65 13 
64 02 

62 49 
61 35 

60 19 
59 00 
57 40 
56 17 
54 52 
53 25 

51 55 
50 23 
48 47 
4708 

45 27 
43 42 

41 53 
40 02 

38 07 
36 08 
34 05 
31 59 

29 49 

27 35 

25 

22 

20 34 
18 07 

15 37 
13 06 
10 31 

7 55 
5 17 
2 39 
o 00 



27° 280 I 290 



I 



180 00 

155 51 
137 42 
125 33 
"7 
III 



10 
30 



51 
49 
4i 



o ' 
180 00 
150 56 
131 27 
119 42 
112 14 
107 04 



107 08 

103 42 

too 54 

98 32 

96 30 

94 42 

93 05 

91 35 
90 12 

8854 
87 40 
86 30 

85 22 
84 16 

83 II 
82 08 
81 07 
80 05 

79 05 

78 04 

77 04 
76 03 

75 04 
74 03 

7301 
71 59 
70 57 
69 53 
68 50 

67 45 

6638 

65 30 
64 22 
63 II 
61 58 
60 45 

59 29 
58 II 

56 53 
55 30 
54 06 
52 39 



I 



10 
38 
04 



46 26 

44 45 
43 02 

41 14 
39 23 
37 30 
35 33 ; 
33 30 
31 26 I 

29 18 
27 06 

24 51 
22 33  

20 II 

1748 I 

15 20 I 
12 51 
10 19 

7 45 
5 12 
2 36 
o 00 



180 00 
143 41 
123 34 



103 15 
100 16 

07 49 
95 46 
93 58 
92 22 




83 51 
82 49 

81 48 

80 48 

79 49 
78 51 

77 52 
76 55 
75 56 
7458 
74 00 
73 00 



^ 



112 
106 
102 



72 00 
70 59 
59 
56 

67 53 
66 50 



6543 I 
64 37 I 
63 29 
62 19 
61 07 
59 55 

58 40 
57 23 1 
56 04 
54 44 
53 19 
51 54 



50 25 
48 54 
47 20 
45 43 
44 Q4 
42 21 

40 34 
3845 
36 52 
34 57 
32 57 
30 53 

2847 
26 38 

24 25 
22 09 
19 49 
17 27 

15 02 
12 36 
10 07 

7 37 ' 
5 05 I 

2 33 
o 00 



58 
3<> 
19 



99 II 
96 42 

94 40 
92 55 
91 23 
90 00 

8843 
87 32 
86 24 
85 20 
84 18 
83 18 

82 20 
81 21 
80 25 

70 29 
78 32 

77 36 

76 41 

75 45 
74 49 
73 52 
72 55 

71 57 

70 59 
70 00 
69 00 

67 59 
6657 
65*54 

64 49 

63 44 
62 37 
61 28 
60 17 

59 05 

57 51 
56 35 
55 16 
53 56 
52 34 
51 08 

4040 
48 10 
46 37 
45 01 
43 23 
41 41 

3956 
38 08 
36 i6 
34 22 
32 23 
30 22 

28 18 
26 10 

23 59 
21 45 

19 27 

17 08 
14 46 

12 21 



56 

28 

00 

30 
00 



300 



o / 
180 00 

132 22 

1 13 43 

105 20 
100 31 

97 IS 

94 55 
93 00 
91 24 
90 00 
88 44 

87 34 

86 29 

85 28 

84 29 

8331 

8235 
81 40 



80 46 
79 53 

78 07 

77 13 
76 21 



o / 

iSo 00 

114 28 

loi 53 

96 54 

94 03 

92 03 



75 27 
74 33 
73 40 
7245 
71 50 
7054 

69 57 
68 59 
68 00 
67 01 
66 00 
6458 

63 55 
62 50 
61 44 
60 35 
59 26 
58 14 

57 02 
55 46 
54 28 
53 09 
51 48 
50 23 

4856 
47 26 

45 54 
44 20 
42 42 
41 01 

39 17 
37 30 
35 40 ' 
33 47 , 
31 50 
29 50 

2748 

25 41 

23 33 
21 21 

19 06 
16 49 

14 20 
12 08 

944 
7 20 

4 54 

2 28 

o 00 



32' 



^ 



90 31 
12 

03 
87 01 
86 02 
85 07 

84 13 
83 21 
82 31 
81 40 

8051 
80 01 

79 12 
78 23 

77 33 
76 44 

75 55 
75 04 

74 14 
73 22 
72 30 
71 38 
7044 

69 50 

6855 
67 59 
67 02 
6603 
65 03 
64 02 

63 00 
61 56 
60 51 

59 44 
58 35 
57 24 

56 12 
54 57 
53 41 
52 22 
51 01 

49 37 

48 II 
46 43 
45 12 
43 38 
42 01 
40 22 

3«39 
36 53 
35 05 
33 13 
31 17 
29 19 

27 18 

25 14 
23 08 
20 58 

1845 
16 30 

14 13 
II 54 



33 
II 

49 

25 
00 



89 20 
88 40 
88 01 
87 21 
86 41 

86 01 
85 20 
84 40 
83 59 
83 18 

8237 



81 
81 



55 
13 



80 31 
79 48 



05 
21 



77 37 
76 52 
76 07 

75 21 
74 35 
73 47 

72 59 
72 10 
71 21 
70 30 

68 46 

67 52 
66 58 
66 02 

65 04 
64 06 
63 06 

62 05 
61 02 
5958 
58 52 

57 44 
56 34 

55 22 
5408 

52 53 
51 35 
50 15 
4852 

47 27 
46 00 

44 29 
42 57 
41 21 

39 43 

38 01 
36 16 
34 29 
32 39 
30 45 
28 49 

26 50 

24 47 
22 42 

20 35 
18 24 
16 12 

13 57 
II 41 

23 
03 
43 
22 
00 



9 

7 
4 

2 
o 



83° 



o 00 
6358 

75 19 

79 01 
8034 
81 14 

81 27 
81 25 
81 13 

8055 

80 32 
80 06 

79 35 
79 04 
7830 
77 55 
77 18 

76 41 

76 01 
75 21 
74 40 
7358 
73 14 
72 30 

71 44 

70 57 
70 10 

69 22 

68 32 
67 41 

6650 
6556 
65 03 
64 05 
6308 
62 10 

61 
60 

59 04 
57 59 
56 52 
55 43 

54 32 
53 20 
52 05 
504^ 
49 28 
48 07 

46 43 

45 16 

43 47 
42 16 

40 40 
39 03 

37 23 
35 40 
33 54 
32 05 

30 13 
28 19 

26 20 
24 20 
22 17 
20 12 
18 04 
15 54 

13 41 
II 27 



12 
55 
37 
19 



9 
6 

4 
2 
o 00 



340 35° Hoar An^le. 



62 
61 



I 



o 00 

45 41 

63 09 

70 20 

73 53 

75 49 

76 55 

77 30 
77 47 
77 51 
77 45 
77 33 

77 16 
76 54 
76 28 
76 01 
75 31 

74 58 

74 24 
73 49 
73 12 I 
72 33 I 

71 53 ' 
71 12 

70 29 

69 44 
69 00 
68 13 

67 25 
6636 

65 46 

64 54 
64 01 
63 06 



10 
13 



60 13 

59 13 
58 10 
57 06 
56 00 
54 53 

53 43 
52 31 
51 17 
50 01 
48 42 
47 22 

45 59 
44 33 
43 05 

41 34 
40 01 
38 25 

36 45 
35 03 
33 19 
31 32 
29 41 

2748 

25 53 
23 54 
21 53 
19 50 
17 43 
15 36 

13 26 

II 14 

9 01 

6 47 

4 32 
2 16 
o 00 



o 00 

34 07 
52 54 

62 20 

67 30 

70 32 

72 26 

73 37 

74 20 
74 46 
74 58 
74 59 

74 54 
74 43 
74 27 
74 06 
73 42 
73 16 

72 47 
72 16 

71 43 
71 07 

70 31 

69 53 

69 12 

6831 
6748 
67 04 
66 18 
6528 

64 41 

63 52 
63 00 
62 07 
61 12 
60 16 I 

59 18 
58 18 

57 17 
56 II 
5508 
54 02 

52 53 
51 42 
50 29 
49 16 
47 56 
46 37 



45 15 
43 50 
42 23 
40 53 
39 21 
37 45 

3608 

34 28 

32 45 

3058 
29 10 

27 19 

25 25 
23 28 
21 29 
19 28 
17 24 
15 18 

13 II 
II 01 

851 
6 39 
4 27 
2 13 
o 00 



ll. 

O 



3 



6 



9 



10 



11 



12 



00 
10 
20 
SO 
40 
50 

00 
10 
20 
SO 
40 
60 

00 

10 

20 

SO 

40 • 

60 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
50 

00 ! 
10 I 
20 I 
SO I 
40 
60 

00 
10 
20 
SO 
40 
50 

00 
10 
20 , 
SO ' 
40 , 

60 ; 

00 
10 
20 
so 

40 
60 

00 
10 
20 
SO 
40 
60 
00 



In North Utitade, when the star is risins: or East of the meridian, the tabulated azimuths are reckoned from North to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from North to West. 

In SoBth Imtitade, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from South to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from South to West. 

When the Utltade and decllaatlOB are of different name, the tables are to be entered with the supplement of the hour angle and the 
supplement of the tabulated azimuth is to be taken for the required true bearing. 
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AZIMUTH OR TRUE BEARING. 



liATlTVDK 32'>. 




DECUNATION— SAME NAME AS— LATITUDE. 




LATITUDE 320. 


Hour Angle* 


36° 


37° 


S8<> 


30° 


40° 


410 


420 


430 


440 


46° 


46<> 


470 


BLouT Ancle* 


li« in* 


f 


/ 


/ 


/ 


/ 


/ 


f 


/ 


/ 


/ 


/ 


/ 


li* nia 


O OO 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


lO 


26 42 


21 41 


18 09 


15 30 


13 28 


II 51 


10 33 


9 28 
18 20 


835 


748 


7 07 


6 33 


10 


20 


44 39 


3806 


32 55 


3846 


25 23 


33 36 


30 17 


16 40 


15 14 


1358 


13 53 


20 


30 


55 " 
61 31 


4857 


43 35 


3858 


3501 


31 39 


2843 


36 II 


23 59 


22 01 


30 18 


1847 
34 08 

2854 


« SO 


40 


56 00 


51 03 


46 29 


43 28 


3854 


35 41 


32 51 


30 19 


38 02 


25 59 


40 


60 


65 29 


6039 


56 09 


51 57 


48 05 


44 34 


41 19 


38 23 


35 40 


33 12 


30 58 


60 


1 00 


6803 


'd^ 


5948 


55 57 
58 55 


52 21 


4858 


45 47 


42 51 


4007 
4348 
46 49 


37 35 


35 15 

38 54 


33 03 
36 40 


1 00 


10 


69 47 


62 25 


55 34 


52 23 


49 21 


46 39 


41 16 


10 


20 


7056 


67 35 


64 18 


61 07 


58 01 


55 02 


52 10 


49 26 


44 20 


41 59 


39 44 


20 


SO 


71 42 


68 40 


65 41 


63 45 


59 53 


5706 


54 24 
50 09 


5148 


49 17 


46 52 


44 34 
46 44 


43 31 


SO 


40 


72 II 


69 24 


66 41 


6358 


61 18 


5843 


5342 


51 18 


4858 


^S 


40 


50 


72 27 


69 54 


67 22 


64 52 


62 23 


59 57 


57 33 


55 12 


52 55 


50 41 


4832 


SO 


2 00 


72 32 


70 12 


67 51 


65 30 


63 12 


60 54 


5838 


56 26 


54 15 


52 06 


50 01 


47 59 


2 00 


10 


72 31 


70 19 


68 08 


6556 


63 46 


61 37 


59 29 


57 21 


ui 


53 15 


51 15 


49 17 


10 


20 


72 24 


70 20 


68 17 


66 13 


64 II 


63 09 


60 07 


5807 


54 II 


52 15 


50 31 


20 


SO 


72 ir 


70 14 


68 19 


66 23 


64 26 


62 31 


60 36 


5841 


56 47 


54 55 


53 03 


51 14 


SO 


40 


71 53 


70 04 


68 14 


66 25 


^^ 


6244 


i?S 


5905 


57 17 


55 28 


53 42 


51 55 


40 


50 


71 32 


6949 


6805 


66 20 


62 51 


59 21 


57 38 


55 55 


54 II 


52 29 


50 


s 00 


71 09 


69 30 


67 51 


66 II 


64 31 


62 51 


61 II 


59 31 


57 52 

58 00 


56 12 


54 33 
5448 


52 54 


3 00 


10 


70 42 


60 08 


67 33 


6558 


64 23 


63 47' 


61 II 


59 35 


56 23 


53 12 


10 


20 


70 13 


68 42 


67 12 


65 41 


64 10 


6338 


61 06 


59 34 


58 01 


56 29 


54 57 


53 25 


20 


SO 


69 41 


68 15 


66 48 


65 20 


63 53 


62 24 


60 55 


59 27 


57 58 


56 29 


55 00 


53 31 


SO 


40 


6qo8 


6745 


66 21 


64 57 


63 33 


62 08 


60 42 


59 16 


57 50 


56 24 


5458 


53 32 


40 


50 


68 33 


67 12 


65 51 


64 31 


63 09 


6147 


60 25 


59 02 


57 39 


56 16 


54 52 


53 29 


60 


4 00 


6756 


6639 


65 20 


64 02 


62 43 


61 34 


60 04 


5844 


57 24 


5603 


54 42 


53 21 


4 00 


10 


67 16 


66 02 


64 46 


, 63 30 


62 14 


6058 


59 40 


58 23 


57 05 


5546 


54 28 


53 10 


10 


20 


66 36 


65 24 


64 10 


62 57 


61 43 


60 28 


59 14 


57 59 


56 43 


55 27 


54 10 


52 54 


20 


SO 


65 54 


64 43 


63 32 


62 21 


61 10 


59 57 


58 44 


57 31 


56 18 


55 04 


53 50 


52 36 


SO 


40 


65 10 


64 02 


62 53 


61 43 


60 34 


59 24 

58 47 


58 12 


57 02 


55 50 


54 39 


53 27 


52 14 


40 


60 


64 24 


63 18 


62 II 


61 04 


59 56 


57 38 


56 30 


55 20 


54 10 


5300 


51 49 


50 


6 00 


6338 


62 32 


61 27 


60 21 


5? 15 
5833 


5809 


57 02 


55 55 


5448 


53 39 


52 30 


51 21 


5 00 


10 


62 49 


61 46 


60 42 


5938 


57 29 


56 23 


54 38 


54 12 


53 05 


51 58 


50 51 


10 


20 


61 59 


60 57 


59 55 


58 53 


57 49 


5646 


55 42 


53 34 


52 29 


51 24 


50 18 


20 


SO 


61 06 


60 07 


59 06 


5805 


5703 


56 02 


54 59 


53 57 


52 54 


51 51 


50 47 
5008 


49 43 


SO 


40 


60 15 


59 15 


58 15 


57 15 


56 16 


55 15 


54 14 


53 13 


52 12 


51 10 


40 06 
48 36 


40 


50 


59 18 


58 21 


57 23 


56 24 


55 26 


54 27 


53 27 


52 27 


51 28 


50 27 


49 27 


60 


« 00 


58 21 


57 25 


56 29 


55 31 


54 33 


53 37 


5238 


51 40 


5042 


40 42 


48 42 


^l ^^ 


6 00 


10 


57 23 


5628 


55 32 


54 36 


5340 


5244 


51 46 


50 50 


49 53 


^2 55 


47 57 


4658 


10 


20 


56 22 


55 29 


54 34 


53 39 


52 45 


51 49 


50 53 


4958 


49 02 


48 06 


4708 


46 II 


20 


SO 


55 20 


54 28 


53 35 


5240 


51 47 


50 53 


4958 


49 C4 
48 08 


48 09 


47 14 


46 18 


45 23 


SO 


40 


54 17 


53 24 


52 32 


51 40 


50 47 


49 54 
4853 


4Q 01 
48 02 


47 14 


46 20 


45 25 


44 31 


40 


60 


53 11 


52 20 


51 29 


50 37 


49 45 


47 10 


46 17 


45 25 


44 32 


4338 


60 


7 00 


52 03 


51 14 


50 23 


49 32 

1 4 25 


4842 


47 51 


47 00 


46 09 


45 17 


44 26 


43 34 


42 42 


7 00 


10 


50 53 


50 04 


40 14 
48 04 


47 36 


46 46 


45 55 


45 06 


44 17 


43 26 


42 35 


41 45 


10 


20 


49 41 

48 26 


4853 


47 16 


46 28 


45 40 


44 50 


44 02 


43 13 


42 24 


41 34 


40 45 


20 


SO 


47 39 


46 52 


46 05 


45 18 


44 30 


43 43 


42 55 


43 07 


41 20 


40 31 


39 43 
38 39 


SO 


40 


47 10 


46 24 


4538 


4452 


44 05 


43 19 


42 32 


41 46 


40 59 


40 13 


39 36 


40 


50 


45 51 


4507 


44 21 


43 36 


42 51 


42 06 


41 21 


4035 


39 50 


39 ^ 


38 19 


37 33 


50 


8 00 


44 30 


4346 


43 02 


43 18 


41 34 


4050 


40 06 


39 23 


38 37 


37 54 


37 09 


36 24 


8 00 


10 


43 07 


42 24 


41 41 


4058 


40 15 


39 32 
38 12 


38 48 


38 06 


37 23 


36 41 


35 57 


35 14 


10 


20 


41 40 


4059 


40 17 


3? 35 
38 10 


3854 


37 30 


36 49 


36 07 


35 26 


34 43 
33 28 


34 02 


20 


SO 


40 12 


39 31 


3851 


37 30 


36 50 


3608 


35 28 


3448 


34 08 


32 47 


SO 


40 


3840 


38 OI 


37 22 


36 43 


36 03 


35 25 


34 45 


34 06 


33 28 


32 48 


32 09 


31 30 


40 


60 


37 07 


36 29 


35 50 


35 13 


34 35 


33 57 


33 19 


32 41 


32 04 


31 27 


3049 


30 12 


50 


00 


35 30 


34 53 
33 16 


34 17 


33 40 


33 03 


32 27 


31 51 


' 31 15 


30 39 


30 03 


30 36 


28 51 


00 


10 


33 52 


32 41 


32 05 
30 28 


31 30 


3056 


30 20 


2946 


39 II 


^S 


38 03 


27 27 


10 


20 


32 09 


31 36 


31 02 


28 16 


29 31 


2847 


28 15 


27 41 


26 36 


26 03 


20 


SO 


i^ 


29 53 


29 20 


2849 


27 44 


27 13 


36 41 


26 09 


25 38 


25 07 


24 36 


30 


40 


2807 


27 37 


27 06 


3636 


36 05 


25 35 


25 05 
23 28 


2435 


24 06 


23 36 


23 07 


40 


60 


26 49 


26 20 


25 50 


25 21 


24 53 


24 34 


23 56 


23 00 


22 32 


22 04 


21 37 


60 


10 00 


24 56 


24 29 


24 02 


23 35 


23 08 


33 41 


22 15 


31 49 


21 23 


30 57 
19 18 


20 31 


20 04 


10 00 


10 


23 02 


22 36 


22 10 


21 45 


21 21 


20 56 


20 31 


30 06 


10 42 
18 01 


1854 
17 16 


18 31 


10 


20 


21 05 


20 42 


20 18 


19 55 
18 02 


19 31 


19 09 


18 46 


18 34 


17 39 


16 55 


20 


SO 


19 05 


18 44 


18 22 


17 40 


17 19 


1658 


1638 


16 18 


15 58 


1538 


15 18 


SO 


40 


17 03 


16 45 


16 25 


16 06 


1548 


15 29 


15 10 


14 52 


14 34 


14 15 


13 57 


13 39 


40 


60 


15 00 


14 43 


14 26 


14 09 


13 52 


13 36 


13 21 


13 04 


12 48 


13 33 


13 16 


13 01 


60 


11 00 


1255 


12 40 


12 26 


12 II 


II 57 


II 43 


II 28 


II 14 


II 00 


10 47 


10 33 


10 20 


11 00 


10 


10 48 


10 36 


10 24 


10 12 


10 00 


9 47 


9 36 


9 24 


9 12 


9 01 


849 


837 


10 


20 


8 40 


8 30 


8 21 


8 10 


8 01 


7 52 


7 42 


7 33 


7 23 


V^ 


7 04 


655 


20 


SO 


631 


6 24 


617 


6 09 


6 02 


l^ 


5 47 


5 40 


5 33 


5 19 


5 12 


SO 


40 


4 21 


4 16 


4 II 


4 07 


4 01 


3 52 


3 47 


3 42 


3 37 


3 33 


3 29 


40 


60 


2 II 


2 08 


2 06 


2 03 


2 01 


I 59 


I 56 


I 54 


1 51 


I 49 


I 46 


I 44 


50 


12 00 


00 

1 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


12 00 





In North Ifttltnde} when the star is rising or Bast of the meridian, the tabulated azimuths are reckoned from North to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from North to West. 

In 8oath Utitnde, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from South to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from South to West. 

When the lailtade and declination are of different name, the tables are to be entered with the supplement of the hour angle and the 
supplement of the tabulated azimuth is to be taken for the required true bearing. 
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AZIMUTH OR TRUE BEARING. 



IaATTTUDE 830. 



DECLINATION— SAME NAME AS~I^TITUDE. 



I«ATITUDB 8S0. 



Hour Aniirle. 



li. 
O 



3 



6 



9 



lO 



11 



12 



OO 
lO 

%o 

SO 
40 
60 

OO 
lO 
20 
80 
40 
50 

OO 
lO 
20 
30 
40 
60 

OO 
10 
20 
30 
40 
50 

OO 
lO 
20 
SO 
40 
50 

OO 
lO 
20 
SO 
40 
60 

OO 
lO 
20 
SO 
40 
50 

OO 
lO 
20 
SO 
40 
50 

OO 
10 
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In North latltade, when the star is risin^r or East of the meridian, the tabulated azimuths are reckoned from North to East; and 
when the star is setting or West of the meriman, the tabulated azimuths are reckoned from North to West. 

In Sovth latltade, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from South to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from South to West. 

When the latltode and deellnatloii are of different name, the tables are to be entered with the supplement of the hour angle and the 
supplement of the tabulated azimuth is to be taken for the required true bearing. 
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In IVorth Utltvde, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from North to East; ana 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from North to West. 

In South latitade, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from South to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from South to West. 

When the Utltade and deellnatloii are of different name, the tables are to be entered with the supplement of the hour angle and the 
supplement of the tabulated azimuth is to be taken for the required true bearing. 
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AZIMUTH OR TRUE BEARING. 



LATITUDE 33°. 



DECLINATION— SAME NAME AS— I^ATITUDE. 



liATITUDB 330. 



Hour Amsle. 



b. 

O 



3 



5 



6 



10 



11 



12 



ni. 
00 
10 
30 
30 
40 
50 

00 
10 

%o 

30 
40 
50 

00 
10 
ftO 
30 
40 
60 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 
00 



24° 


250 


/ 


/ 


180 00 


180 00 


165 40 


164 06 


152 44 


150 05 


141 55 


138 46 


133 II 


129 55 


120 II 


123 01 


120 32 


"7 33 


115 54 


113 07 


112 02 


109 27 


108 44 


106 20 


105 53 


103 38 


103 22 


101 16 


loi 06 


9909 


9905 


1 97 14 


97 14 


95 29 



95 30 
93 54 
92 23 

90 57 
89 34 
88 15 

8659 
85 44 
8431 

83 20 
82 10 
81 02 

79 53 
78 44 
77 37 



76 28 
75 20 
74 II 
73 03 
71 53 
70 43 

6q 31 
68 19 
67 06 
65 52 
64 35 
63 17 

61 58 
60 37 

59 14 
5748 

56 20 
54 50 

53 17 
51 42 
50 04 
48 02 
4638 
44 51 

42 59 
41 05 
39 07 
37 05 
34 59 
32 49 

30 37 
28 20 

25 59 
23 35 
21 07 

18 37 

16 03 

13 27 
10 40 
8 oB 
5 27 
2 44 
o 00 



93 51 

92 20 
9053 

89 31 

88 12 

8656 

8542 

8431 
83 20 

82 12 
81 01 

79 56 
7848 
77 42 
76 36 

75 29 
74 22 

73 15 
72 07 

70 57 
69 49 

6839 
67 27 
66 15 
65 00 

63 45 
62 28 

61 OQ 

5? 48 
58 26 
57 01 
55 34 
54 04 

52 32 

5058 
49 21 
47 40 
45 57 
44 10 

42 20 
40 27 

38 30 
36 29 

34 24 
32 17 

30 05 
27 50 
25 32 
23 10 
20 44 
18 16 

15 45 
13 12 
10 36 



7 

5 

2 

o 



59 
20 
40 
00 



26° 



o / 

180 00 
162 06 
146 52 
135 06 
126 15 
119 32 

114 20 
no 09 
106 44 

103 49 
loi 18 

99 07 

97 08 

95 21 

93 43 
92 10 

90 43 
89 22 

88 04 
86 48 

84 26 
83 16 
82 08 

81 02 
79 56 
78 50 

77 45 
76 40 

75 35 



I i, 



74 29 
73 24 
72 18 
71 10 
70 03 

6854 

67 46 
6634 
65 23 
64 10 
62 55 
61 38 

60 21 
59 01 
57 39 
56 15 
54 49 
53 20 

51 48 
50 15 
4838 
46 59 
45 15 
43 30 

41 41 
39 49 
37 53 
35 54 
33 51 
31 45 

29 36 
27 22 

25 05 
22 46 
20 23 

17 57 

15 28 
12 57 
10 25 

7 50 



5 

2 

o 



14 

37 
00 



27° 



o f 
180 00 

159 31 
142 54 
130 48 
122 07 
115 45 

no 54 
107 02 

103 52 
loi 13 

98 55 
96 53 

95 04 

93 25 

91 53 

27 
06 

87 49 



?^ 



8635 
85 23 
84 14 
83 07 
82 00 

8055 

79 52 
7847 
77 43 
76 40 

75 37 
74 33 

73 29 
72 24 
71 20 

70 15 
60 07 

68 01 

66 52 

65 42 

64 31 

63 19 
62 04 

60 49 

59 32 
58 12 

56 51 
55 28 
54 02 
52 34 

51 04 

49 31 

47 55 
46 16 

44 35 
42 50 

41 02 

39 " 
37 17 
35 19 
33 17 
31 13 

29 05 
26 54 

24 39 
22 23 
20 01 

17 37 

15 II 
12 43 
10 13 

7 41 
508 

2 35 
o 00 



28< 



180 00 
156 03 
137 58 
125 47 
117 30 
in 38 

107 12 

103 44 
100 54 

98 31 
96 26 

94 36 



92 57 
91 26 
oi 

42 
87 26 
86 14 



^ 



85 05 
8358 
82 52 
81 48 
80 44 

79 41 

78 40 
77 38 
76 37 
75 35 
74 33 
73 31 

72 28 
71 26 
70 22 
69 17 
68 12 
67 06 

65 57 
64 49 

63 39 
62 28 
61 14 
60 00 

5842 
57 25 
56 04 
54 41 
53 17 
51 49 

50 19 
48 47 
47 13 
45 35 
43 54 
42 II 

40 23 

38 34 
36 40 

34 44 
32 44 
30 42 

28 36 
26 26 
24 14 
21 58 



19 

17 



35 
It 



14 55 
12 29 

10 01 
7 32 
5 03 
2 32 
o 00 



29° 



o / 

180 00 

151 09 

131 43 

119 55 
112 22 

107 09 



16 



8334 
82 30 
81 28 
80 27 

79 27 
78 28 

77 28 
76 28 
75 28 
74 29 
73 30 
72 29 

71 27 
70 26 

^ 24 
68 20 
67 16 
66 n 

65 Od 

6356 
62 47 
61 37 
60 24 
59 10 

57 54 
56 37 
55 19 
53 55 
52 31 
51 05 



45 

4^ 



36 
05 



46 30 
44 53 



43 

41 



14 

32 



39 45 
37 56 
36 05 
34 09 
32 II 
y> n 

28 06 
2558 
2348 
21 34 
19 18 
17 00 

14 39 
12 15 



9 
7 
4 
2 



50 

24 

57 

29 
00 



30° 



180 00 

143 56 

123 49 

113 08 
106 43 

102 22 



99 12 
96 41 

94 37 
92 50 
I 16 

52 



1; 



8834 
87 21 
86 

85 
84 03 
83 02 

82 01 
81 02 
8o 04 
07 



09 

77 12 

76 16 
75 18 
74 21 
73 23 
72 
71 

70 26 
6q 26 
68 25 
67 23 
66 20 

65 15 

64 10 
63 03 
61 55 
6045 
34 
21 



^ 



57 06 
5548 
54 30 
53 09 
51 45 
50 20 

48 52 
47 21 
45 48 
44 12 
42 34 
40 52 

3908 
37 20 

35 29 
33 36 
31 39 
29 40 

27 37 
25 31 
23 22 
21 II 
18 58 
16 41 

14 22 

12 01 

9 



39 
16 

52 

25 
00 



31° 32^ 



180 00 
132 40 

113 55 
105 26 

100 35 

97 20 

94 54 
92 57 
91 19 

89 53 1 
8836 
87 26 

86 19 
85 16 
84 15 
83 16 
82 19 
81 23 

80 28 
33 
39 
77 44 
76 50 
75 56 

75 02 
74 07 

73 II 
72 16 

71 19 
70 22 

65 24 

68 25 

67 25 

6625 

65 23 
64 20 

63 15 
62 10 

61 02 

59 53 
58 42 
57 30 

56 16 
55 «> 
53 42 
52 22 
50 59 
49 35 

48 08 
4638 
45 06 
43 31 
41 54 
40 13 

3829 
36 44 
35 55 
33 02 
31 07 
29 09 

27 08 

25 04 
22 58 
20 48 
1836 . 
16 23 I 

14 06 
II 48 



180 00 
114 42 
101 59 

9657 
94 04 
92 02 

90 27 

89 07 
87 57 
8653 
8552 
84 56 

84 01 
83 08 
82 16 
81 25 
80 34 
79 43 



28 
08 
46 

23 
00 



330 . 340 



7348 
72 55 
72 02 
71 08 
70 14 
69 19 

68 22 

67 



66 

65 27 
64 26 

63 24 

62 21 
61 16 
60 10 

59 01 
57 52 
56 41 

55 27 
54 12 
52 55 
51 36 
50 14 
4851 

47 2A 
45 56 
44 25 
42 51 
41 14 
39 35 

37 53 
3608 

34 20 
32 29 
30 35 
28 39 

26 40 

24 38 
22 33 
20 26 
18 16 
16 05 



1 
1351 


II 35 


9 18 


6 59 


4 40 


2 21 


00 



S3 ^9 
8838 

87 57 
87 16 

8635 

8554 
85 12 

84 31 
83 49 
8307 
82 25 

81 42 

8059 
80 15 

32 

47 
78 03 



?1 



7853 


77 17 


7803 


76 31 


77 12 
76 22 


75 45 
74^ 


75 30 


74 10 


74 40 


73 22 



72 33 
71 43 
70 52 
70 00 

60 08 
68 14 

67 19 

66 23 

65 26 

64 38 

63 
62 

61 26 
60 22 

59 17 
58 10 

57 01 
55 50 

5438 

53 24 

52 Q7 

50 49 
40 28 

48 06 

46 40 
45 13 
43 42 
42 10 
40 
38 

37 15 
35 32 
33 45 
31 56 
30 04 

28 09 

26 12 
24 12 
22 09 
20 04 
17 56 
15 47 

13 35 
II 22 



08 

52 

35 
18 



t 

4 
2 
o 00 



o 00 

63 42 
7508 

7852 
25 
04 



81 

81 
81 
81 



18 
16 
02 



80 43 
80 19 

79 52 



79 21 
78 49 
78 14 
77 37 
77 01 
76 21 

75 40 
74 59 
74 17 
73 33 
72 49 
72 03 

71 18 
70 30 
69 42 
68 51 
68 01 
67 09 

66 16 
65 21 
64 26 
63 29 
62 31 
61 31 

60 30 
59 28 
58 23 
57 17 
56 09 

55 00 

5348 
52 36 
51 20 
50 03 
48 43 
47 21 

45 56 
44 30 
43 01 
41 29 

55 
18 



^ 



3638 
34 56 
33 II 
31 24 
29 33 
27 40 

25 44 
23 45 
21 45 
19 42 

17 37 
15 29 

13 20 
II 09 

8 sS 

o 

4 

2 



44 
29 
15 



35<> ; Hour Ancle. 



o / 

O 00 

45 20 
62 51 

70 06 

73 40 

75 37 

76 42 

77 18 
77 33 
77 37 
77 31 
77 17 

7658 
76 36 
76 II 
75 42 
75 10 
7438 

74 02 
73 26 
7248 
72 08 

71 27 
7044 

70 01 
16 



§ 



o 00 



29 
67 42 

6654 
6603 

65 12 
64 19 

63 25 
62 29 
61 32 
60 34 

59 35 
58 33 
57 30 
56 2§ 

55 18 
54 10 

52 59 

51 46 
50 32 
49 16 
47 57 
46 36 

45 12 

43 47 
42 10 

40 48 

*39 15 
37 40 

36 01 
34 20 
32 37 
30 50 
29 01 
27 10 

25 17 

23 20 

21 21 

19 21 

17 17 
15 12 

13 05 
10 57 
8 47 
636 
4 25 
2 12 
o 00 I 



b. 
O 



6 



9 



10 



11 



12 



00 
10 
20 
30 
40 
SO 

00 
10 
20 
80 
40 
60 

00 
10 
20 
30 
40 
60 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
60 

00 
10 
20 
30 
40 
60 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
30 
40 
50 

00 
10 
20 
SO 
40 
SO 

00 
10 
20 
.SO 
40 
SO 

00 
10 
20 
SO 
40 
SO 

00 



In North Utltade, when the star is risins; or East of the meridian, the tabulated azimuths are reckoned from North to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from North to West. , 

In South latltode, when the star is risinsr or East of the meridian, the tabulated azimuths are reckoned from South to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from South to West. 

When the latltudf* and declination are of different name, the tables are to be entered with the supplement of the hour angle and the 
supplement of the tabulated azimuth is to be taken for the required true bearing. 
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AZIMUTH OR TRUE BEARING. 



I4ATITUDB SS"". 



DKCUNATION— SAME NAME AS— I^TITUDE. 



ULTITUOB »3<>* 



Hour Ancle. 



O 



6 



9 



10 



11 



12 



00 
10 
20 
80 
40 
SO 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
SO 
40 
50 
00 



soo 


/ 


00 


3348 


52 33 


62 01 


67 13 


70 17 


72 20 


73 21 


74 OS 


74 30 


74 41 


74 43 


74 36 


74 24 


74 07 


73 46 


73 22 


72 55 



S70 



o 00 
26 24 
44 16 
50 



it 



72 25 
71 52 
71 18 
70 42 
70 05 
69 25 

68 44 
68 02 
67 18 

6633 
65 46 
6458 

64 08 

63 17 
62 25 
61 31 
60 35 
59 38 

5839 
57 39 
56 37 
55 32 
54 26 
53 19 



09 

65 09 

67 45 

69 2Q 

70 38 

71 24 

71 52 

72 07 

72 13 
72 II 
72 03 

71 49 
71 32 
71 10 

70 46 
70 18 
6948 
6q 16 

68 41 
68 05 

67 27 

6647 

66 05 

65 22 
64 37 
63 51 

63 03 
62 14 

61 23 
60 30 

59 35 
58 40 

57 43 
56 43 
55 42 
54 40 
53 35 
52 29 



88° 



o 00 
21 26 



60 17 

63 28 
65 41 
67 15 

68 20 

69 04 
69 33 

69 51 
6958 
6958 
69 5a 
69 41 
69 25 

69 06 
68 42 
68 17 
67 48 
67 17 
66 44 

66 09 

65 31 
64 53 
64 II 

63 28 
62 44 

61 58 
61 10 
60 21 

58 36 
57 42 

56 40 
55 48 
54 48 
53 47 
52 43 
51 37 



99° 



52 10 


51 20 


50 30 


5058 


50 10 


49 20 
48 09 


49 45 


4856 


48 29 


4742 


4656 


47 11 


46 26 


45 40 


45 52 


45 07 


44 22 


44 29 


43 45 


43 02 


43 05 


42 22 


41 40 


41 38 


40 56 


Tio 15 


40 08 


39 28 


3848 


3837 


3758 


37 18 


37 02 


36 24 


35 47 


35 25 


3448 


34 12 


33 46 


33 10 


32 36 


3203 


31 y> 


30 56 


30 19 


29 46 
28 01 


29 15 


28 32 


27 30 


26 42 


a6 12 


25 44 


24 50 


24 23 


23 56 


22 55 

20 58 


22 29 


22 05 


20 34 


ao 12 


1859 
16 58 


1838 


18 17 


1639 


16 19 


14 .-vS 


14 38 


14 22 


12 51 


12 36 


12 32 


10 45 


10 32 


10 20 


837 


827 


8 18 


6 29 


6 21 


6 14 


4 19 


2 (A 


4 10 


2 10 


2 05 


00 


00 


00 



o 00 

17 55 

32 35 
43 10 

50 35 

55 45 

59 24 

62 01 

6356 

65 18 

66 17 

67 00 

67 28 

67 45 

67 53 

67 55 
67 49 

67 39 

67 25 
67 07 

6645 
66 21 

65 53 
65 23 

64 50 
64 16 

63 39 
63 00 

62 19 
61 37 

60 53 
60 07 

59 19 
5829 

57 37 

56 44 

55 49 
54 52 
53 53 
52 53 

51 51 
5047 



41 
32 



^ 



47 21 
46 09 

44 54 
4338 

42 18 
40 57 

34 
08 

36 39 
35 09 

33 36 
32 01 
30 23 
28 43 
27 01 
25 16 

23 29 
21 40 

»9 5o 
17 56 
16 02 

14 05 

12 07 

10 08 

8 08 

6 06 

4 05 
2 02 
o 00 



40° 



00 
17 
25 
38 34 
46 04 
51 32 

55 32 
5830 

60 43 

62 20 

63 33 

64 27 

65 07 
65 33 
65 49 
65 57 
65 59 
65 54 

65 45 
65 30 
65 13 
64 52 
64 28 
64 01 

63 31 
62 59 
62 25 

61 48 
61 10 
60 29 



59 46 
59 02 
58 16 
57 27 
5638 
55 46 



54 51 
53 57 
52 59 
51 59 
50 58 
49 55 

48 50 
47 43 
46 33 
45 22 
44 09 
42 53 

41 34 
40 15 
38 52 
37 27 
36 01 
34 31 



33 00 
31 27 

29 50 
28 II 
26 31 
2448 



23 03 
21 15 
19 26 
17 36 
15 43 
13 49 

II 53 
9 56 
758 
6 00 
4 00 
2 00 
o 00 



4r 



O f 

o 00 

13 17 

25 02 

34 37 

42 02 

4738 

5» 53 

55 07 
57 35 

59 27 

60 53 

61 57 

62 46 

63 21 

63 45 

63 59 

64 07 
64 08 

64 03 
63 54 
63 40 

63 23 
63 02 
6238 

62 12 
61 42 
61 10 
60 35 
59 59 
59 20 

5839 
57 57 

56 26 
55 37 
54 46 

53 54 
53 00 
52 03 
51 05 
50 05 
49 03 

47 59 
46 53 
45 45 
44 35 

43 22 
42 08 

40 51 
39 32 
38 II 
3648 

35 22 
33 54 

32 24 
30 52 
29 17 
27 40 

26 01 

24 19 

22 37 
20 51 
19 04 

17 15 
15 24 
13 33 



XI 

9 

7 
5 
3 
I 
o 



38 
44 
49 
52 
55 

57 
00 



42<> 



1^ 



II 

9 
7 
5 
3 
I 
o 



4S<' 



25 
33 
39 
46 
50 

55 
00 



o 00 

II 41 

23 18 I 

31 15 1 
3827 

44 05 

48 30 

51 55 

54 34 

56 39 

58 16 

59 30 

60 28 

61 II 

61 41 

62 03 
62 16 
62 23 

62 23 
62 18 
62 08 
61 55 
61 37 
61 16 

60 52 
60 25 

59 54 
59 23 
58 49 
58 12 

57 33 
56 53 
56 09 

55 24 
54 36 
5348 

52 57 

52 04 

51 09 
50 12 

49 13 
12 



47 10 
46 04 

44 57 
43 48 
42 37 
41 24 

40 08 

3851 
37 30 
36 08 

34 44 
33 17 

31 48 
30 18 
28 44 
27 10 
25 32 
23 52 

33 II 
30 27 
1843 
1655 
15 07 
13 16 



II 

9 
7 
5 
3 
I 
o 



II 
21 

30 
38 
46 

53 
00 



440 



o 00 
10 24 

19 59 

38 ao 

35 15 

40 51 

45 19 

48 52 

51 41 

53 54 
55 41 

57 04 

58 10 

59 00 

60 25 
6036 

60 42 
60 40 
60 34 1 
60 25 
60 10 
59 52 

59 31 
59 06 
58 40 
58 10 
57 37 
57 02 

5626 
55 46 
55 04 

54 22 
53 
52 

51 58 
51 06 
50 13 

49 18 
48 20 
47 20 

46 18 

45 14 
44 08 
43 00 

41 50 
40 38 

39 24 
38 08 

36 49 
35 29 
34 05 
32 40 

31 12 
29 43 
28 12 

26 38 
25 02 

23 24 

21 45 

20 03 
18 20 
16 34 
14 48 
13 00 



^ 



o 00 

o 19 

18 05 

2548 

32 34 

37 53 

43 33 

45 59 
4855 

51 18 

53 II 
5442 

55 55 

56 52 

57 37 

58 II 

5835 
5851 

59 01 
59 04 
59 02 

5855 
58 44 
58 29 

58 10 
57 48 
57 
56. 
56 26 
55 53 

55 18 

54 40 
54 01 
53 19 

52 34 
51 48 

51 00 
50 10 

49 17 
48 21 
47 26 

46 28 

45 27 

44 24 
43 20 
42 13 
41 04 

39 54 

38 39 
37 25 
36 08 
34 49 

33 27 
32 03 

30 37 
29 09 
27 39 
26 07 
24 32 
22 56 



21 

19 

17 



19 

3; 



16 15 

14 31 
12 45 

10 58 
9 10 
7 21 
5 31 
3 42 

I 51 
o 00 



450 



o 00 
8 26 
16 18 
23 36 
29 53 
35 II 

39 37 

43 17 
46 18 

48 45 
50 46 

52 24 

53 43 

54 47 

55 37 

56 15 

56 45 

57 05 

57 20 
57 26 
57 28 
57 25 
57 17 
57 05 

5649 
56 
56 
55 42 
55 14 
54 43 



460 



54 
53 



10 

33 



J? 



52 56 
52 15 
51 32 
5048 

50 00 
12 

30 

47 27 
46 33 
45 35 

44 35 
43 34 
42 30 
41 25 
40 17 
3908 

37 56 
36 42 

35 26 
34 09 
3248 
31 26 

30 01 
28 



^ 



27 
25 36 
24 03 
22 29 

20 53 
19 15 
17 36 

15 55 
14 12 

12 29 



10 
8 
7 
5 
3 
I 
o 



12 

25 

37 
48 
00 



o 00 

7 40 

1458 

21 40 

27 37 
32 43 

37 05 
40 44 
43 48 
46 20 
48 25 

50 09 

51 34 
52 



53 
54 22 

54 56 

55 21 

55 39 

55 50 
55 55 
55 o5 
55 50 
55 41 

55 27 
55 II 
54 51 
54 27 
54 01 
53 32 

53 01 
52 26 
51 50 
51 II 
50 30 
49 47 

49 01 
48 14 
47 24 
46 32 

4538 
44 42 

43 45 
42 44 
41 42 
40 38 



35 
3* 



32 
23 



470 



37 13 
36 00 

34 45 
33 29 I 
32 00 ' 
30 48 



20 25 
28 00 
26 34 
25 05 

23 34 
22 02 

20 38 

18 52 

17 14 

15 36 

13 55 
12 13 

10 31 

847 



7 

5 

3 
I 

o 



03 
18 

32 
46 
00 



00 
00 



13 44 
1958 

25 34 

30 30 

34 45 

38 21 

41 26 

44 01 

46 10 

4758 

49 27 
5042 

51 42 

52 30 

53 oC 

53 37 

5358 

54 14 
54 22 
54 24 
54 23 
54 16 

5406 
53 52 
53 34 
53 13 
52 49 
52 21 

51 52 
51 19 

50 45 
50 07 

49 32 
48 46 

48 02 

47 16 
46 27 

45 36 

44 33 
43 49 

42 52 

41 54 
40 53 

39 50 
38 45 
37 37 

36 28 

35 17 
3405 

32 50 

31 30 
30 12 

28 50 

27 27 

26 01 

24 35 

33 06 

21 35 

30 03 
18 ^ 

16 53 
15 16 

13 38 
n 58 

10 17 
836 
6 54 



5 

3 
I 
o 



II 
27 
44 
00 



Hour Anffle. 



1&. 
O 



S 



6 



10 



11 



12 



00 
10 
20 
SO 
40 
50 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
SO 
40 
50 
00 



In North latitude, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from North to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from North to West. 

In Sovth latltade, when the star is risine or East of the meridian, the tabulated azimuths are reckoned from South to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from South to West. 

When the latltade and deellnatloa are of different name, the tables are to be entered with the supplement of the hour angle and the 
supplement of the tabulated azimuth is to be taken for the required true bearing. 
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AZIMUTH OR TRUE BEARING. 



IaATITUDK 33<'. 



DECtlNATION—SAME NAME AS— 1,AT1TUDE. 



LATITUDE 880. 



Honr Angle. 



O 



8 



6 



9 



lO 



11 



12 



OO 
10 
30 
SO 
40 
SO 

OO 
10 
»0 
80 
40 
50 

OO 
lO 
20 
30 
40 
50 

OO 
10 
20 
80 
40 
60 

OO 
10 
SO 
80 
40 
50 

OO 
lO 
20 
80 
40 
60 

OO 
lO 
20 
30 
40 
50 

OO 
lO 
20 
80 
40 
60 

OO 
lO 
20 
80 
40 
50 

OO 
lO 
20 
80 
40 
60 

OO 
lO 
20 
80 
40 
50 

OO 
lO 
20 
30 
40 
60 
OO 



48° 



00 

6 26 

12 34 

i8 27 

Mil 

32 33 

36 08 

39 07 

41 47 

43 59 

45 51 

47 24 

48 42 

49 46 
5038 
51 20 

51 54 

52 18 
52 36 
52 48 
52 54 
52 55 
52 52 

52 43 
52 31 
52 16 
51 57 
51 35 
51 10 

50 42 
50 12 

49 39 
49 03 
48 25 i 
47 45 

47 03 

46 17 

45 31 

44 41 
43 50 

42 56 

42 01 
41 04 

40 04 
39 01 

37 59 
36^2 

35 44 
34 34 

33 23 
32 09 
30 52 
29 35 

28 15 
26 53 
25 29 
24 04 
22 36 
21 07 

19 37 
18 05 
16 31 

14 57 

13 20 
II 43 

10 04 
8 25 
6 45 
5 04 
3 23 

1 42 

O CO 



49° 



o 

5 
II 



00 
55 
39 



17 05 
22 04 
26 33 

30 32 
34 02 
37 03 
39 40 

41 54 

43 48 

45 24 
4645 

47 53 

48 49 

49 35 

50 u 

50 39 

51 01 
51 15 
51 25 
51 28 
51 27 

51 21 
51 12 
5058 
50 42 
50 22 
49 59 

49 32 
49 04 

4832 
4758 
47 21 

46 43 

46 02 
45 18 

44 32 
43 45 

42 55 
42 03 



41 09 
40 12 

37 II 
36 07 



J9 14 
58 13 



34 59 
33 51 
32 41 
31 28 
30 14 
2858 

27 39 
26 19 

24 56 

23 33 
22 07 
20 40 

19 12 

17 41 
16 10 

14 37 

13 03 
II 27 



I 

6 
4 

3 
I 

o 



51 
14 
36 
57 
18 

39 
00 



6O0 



o 00 

5 
10 

»5 5i 
20 34 

24 50 

28 40 
32 04 
35 03 
37 38 
39 53 
41 48 

43 27 

44 51 

46 01 

47 01 

47 50 

48 30 

49 01 
49 25 
49 43 

49 55 

50 00 
50 02 

49 59 
49 51 
49 40 
49 26 
49 08 
46 



:? 



48 22 

47 55 
47 25 
46 53 
46 18 

45 41 

45 01 
44 18 
43 35 
42 48 
41 59 
41 09 



40 



15 
21 

24 
37 24 
36 23 
35 20 



ii 



34 
33 
31 59 
30 47 
29 35 
28 20 

27 03 
25 45 
24 24 
23 02 
21 38 
20 13 

18 46 
17 18 

15 49 
14 17 
12 46 
II 12 



38 
03 
27 
51 
14 
37 
00 



61< 



I 



O ' 

o 00 

5 04 
10 01 

14 45 
19 10 

23 14 

26 55 

30 14 

3308 

3542 

37 56 

39 53 

41 34 

43 00 

44 13 

45 15 

46 07 

46 49 

47 24 

47 50 

48 10 

48 24 
4833 
48 38 

4836 
48 31 

48 23 

48 10 

47 53 
47 34 

47 12 
46 46 
46 18 
45 47 
45 14 
4438 

44 00 
43 19 

42 37 
41 52 
41 04 

40 15 

39 23 

38 30 i 
37 34 I 
36 36 I 
35 36 
34 34 

33 30 
32 25 I 

31 17 
30 07 . 

28 56 , 

27 42 

26 27 
25 10 
23 52 
22 32 
21 09 
19 46 

18 21 
16 55 

15 27 
1358 
12 38 
10 57 



25 
52 
19 

45 
10 

35 
00 



620 



o 
4 
9 



00 
43 
19 



13 45 
17 55 
21 47 



31 
33 

3< 



18 

30 
20 

51 
05 



I 



39 43 

41 II 

42 26 

43 31 

44 24 

45 09 

45 47 

46 15 
4638 

46 55 

47 06 
47 12 

47 13 
47 II 
47 03 
46 53 

46 39 
46 21 

46 00 

45 37 
45 II 
44 41 
4409 I 
43 35 I 

I 

42 58  
42 19 I 
41 37 

40 54 
40 08 
39 20 

38 30 
37 38 
3643 
35 47 
34 48 
3348 

32 45 
31 42 
30 35 

39 27 
28 17 
27 05 

25 52 
24 36 

23 19 
22 01 

20 41 
19 19 

17 56 
16 32 
15 06 

13 39 
12 10 
10 42 



630 



o r 
O 00 
4 23 

841 
12 50 
16 46 
20 24 



25 18 I 23 
28 30 I 26 



47 
52 
2938 
32 06 
18 



38 02 36 14 



^ 



37 56 

39 25 

40 42 

41 48 

42 44 

43 31 

44 10 

44 42 

45 07 
45 26 
45 40 
45 48 

45 51 
45 50 
45 45 
45 36 
45 24 
4508 

44 49 
44 27 
44 03 
43 35 
43 04 
42 32 

41 57 
41 19 
40 38 
39 56 
39 12 

38 26 

37 36 
36 45 
35 53 
34 58 
34 01 
33 02 



32 01 
3058 

28 46 

2738 
26 28 



25 16 
24 02 

32 48 
21 30 
20 12 
18 5a 

17 31 
16 08 

14 44 
13 20 

II 53 
10 26 



9 12 


8 59 


741 


7 30 


6 10 


6 01 


438 


431 


3 05 


3 00 


I 33 


I 30 


00 


00 



540 



I 



00 

4 05 
8 07 

II 59 
15 42 
19 10 

32 24 

25 21 

28 02 

30 27 

32 37 

34 32 

36 14 

37 43 

39 00 

40 08 

41 05 

41 54 

42 36 

43 10 

43 36 
4358 

44 14 
44 23 

44 29 
44 30 
44 27 
44 20 
44 09 
43 55 

43 37 
43 17 
42 54 
4a 28 

41 59 
41 29 

40 54 

40 18 

39 40 

38 59 
38 16 
37 30 ' 

36 43 

35 54 
35 02 
3408 

33 13 
32 15 

31 16 

30 14 

29 II 
28 06 

26 59 
25 51 

24 41 
23 28 
22 15 
21 00 

\Vd 

17 06 

15 45 
14 24 

13 00 
II 36 
10 II 

8 45 
7 19 

5 52 
4 24 
2 56 

1 28 
o 00 



56< 



o 00 
3 49 

7 35 
II 14 

14 42 
18 00 

21 05 

23 55 
26 30 
28 51 
30 59 
32 52 

34 34 

36 03 

37 21 
3820 

39 28 

40 19 

41 02 

41 37 

42 06 

42 29 
42 46 

42 59 

43 07 
43 



8 
7 
5 
4 
2 
I 
o 



43 
43 02 
42 53 

42 42 

43 26 
42 07 
41 46 
41 20 

40 54 
40 24 

39 52 
39 «6 
38 39 
38 00 
37 18 
36 35 

35 49 

35 01 I 
34 10 
33 18 
32 25 
31 28 

30 30 ' 

25 30 

28 28 I 
27 25 ' 

26 ao 

25 13 

24 04 
22 54 I 
21 42 
20 28 

19 14 
1758 



16 40 
15 21 
14 02 
12 41 
II 18 
9 56 



I 



32 
08 

43 
17 

5J 
26 

00 



I 



56° 



o / 
o 00 

3 34 

7 06 

10 31 

1348 

16 55 

19 50 
22 33 

25 03 
27 20 I 

29 24 

31 16 

32 56 

34 25 

35 43 
3653 
37 52 

44 



I? 



39 29  

40 OO 

40 36 

41 01 I 
41 20 

41 34 

41 44 
41 48 
41 48 
41 45 
41 38 
41 28 

41 13 
40 56 

40 36 

40 13 

39 47 

39 19 

3848 
38 15 
37 40 
37 01 
36 21 ' 
3538 

34 07 ' 
33 18 
32 28 

31 35 
30 41 



S 



44 

2» 46 
27 46 

26 44 
25 40 
24 35 

23 28 
22 20 
21 
19 

18 45 
17 30 

16 15 
1458 
13 40 
12 21 
II 02 

9 41 

8 20 
6 57 



5 

4 

2 

I 
o 



34 
II 

48 

24 
00 



ST 



o f 

o 00 
3 21 
6 39 
9 51 
12 57 
15 54 



18 40 


17 35 


21 17 


ao C)5 


23 41 


22 34 


25 54 


24 32 
36 29 


2755 


29 44 


28 16 



31 23 

32 51 



34 



37 



10 
19 

19 
12 



3758 

38 36 
3908 

39 35 
3956 

40 II 

40 33 
40 a8 
40 
40 
40 33 
40 14 

40 01 
39 46 
39 27 
05 
41 
14 



38 



37 45 

37 13 

36 39 
36 oa 

35 23 
34 42 

34 00 

33 14 
32 27 

31 38 
30 46 

29 54 

28 59 
28 02 

27 04 
26 03 

25 01 

2358 

22 52 
21 46 

20 37 
19 27 
18 16 
17 03 

15 50 
14 35 
13 19 

13 03 

10 
9 



S 



8 06 
6 46 
526 
4 05 
2 43 

I 33 

o 00 



68° 



00 

08 

14 
15 

10 

14 58 



I 

9 

13 



29 52 

31 20 

32 38 

33 47 

34 49 

35 42 

36 28 

37 08 



41 
08 



3831 
3847 

39 00 
39 08 
39 12 
39 II 
39 07 
39 00 

38 49 
38 
38 
37 57 
37 35 

37 09 

3642 

36 II 
3538 
35 04 
34 26 
33 47 

33 05 
32 21 

31 35 
30 48 

29 58 

29 06 

38 13 

37 18 
26 21 

25 33 

34 31 
23 30 

32 16 
21 II 

30 04 
1856 
17 47 
1636 

15 25 
14 13 
12 58 

II 43 
10 27 

9 II 

5 17 
358 

2 39 
I 30 

o 00 



590 



o / 

o 00 
a 56 

5 50 

8 41 

II 35 

14 04 

ai 09 

23 J3 
25 06 
a6 51 

28 35 
2950 

31 08 

32 17 

33 18 

34 12 

34 59 

35 39 

36 13 
3642 

37 05 
37 24 

37 38 
37 47 
37 51 
37 53 
37 51 
37 44 




35 36 
3508 

34 36 
34 03 
33 27 

32 49 

33 09 
31 27 
30 43 
29 56 
29 08 
38 18 

37 26 
26 33 
25 37 
24 40 

23 41 
22 41 

21 39 
20 35 
IQ 31 
18 25 
17 17 
1608 

14 59 
1348 
12 37 
II 24 
10 10 
855 



I 

5 
3 

3 
I 
o 



41 

24 
08 

51 
34 

18 

00 



Hour Angle* 



O 



8 



6 



6 



9 



10 



11 



12 



00 
10 
20 
80 
40 
60 

00 
10 
20 
80 
40 
60 

00 
10 
20 
80 
40 
60 

00 
10 
20 
80 
40 
60 

00 
10 
20 
80 
40 
60 

00 
10 
20 
80 
40 
60 

00 
10 
20 
80 
40 
60 

00 
10 
20 
80 
40 
60 

00 
10 
20 
80 
40 
60 

00 
10 
20 
80 
40 
60 

00 
10 
20 
80 
40 
60 

00 
10 
20 
80 
40 
60 
00 



In North latltade^ when the star is rising or Hast of the meridian, the tabulated azimuths are reckoned from North to Hast; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from North to West. 

In South latltade, when the star is rising or Hast of the meridian, the tabulated azimuths are reckoned from South to Hast; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from South to West. 

When the latltnde and deellnatlon are of different ■ame, the tables are to be entered with the supplement of the hour angle and the 
supplement of the tabulated azimuth is to be taken for the required true bearing. 
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A2IMUTH OR TRUE BEARING. 



I^ATTrCBE 88<'* 




DBCIvINATION— SAME NAMK AS- 


-LATITUDE. 




I«ATITUDK 33°. 

1 


Hoar Ansie. 


60° 


010 


62° 


63° 


640 


050 


66° 


67° 


68° 


69° 


70° 


Hoar Ansl«* ; 


r 

ha in* 


/ 


r 


f 


/ 


/ 


/ 


f 


/ 


f 


f 


f 


li« m* 


OO 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


lO 


245 


2 34 


2 25 


2 16 


2 08 


35? 


I 51 


I 44 


138 


I 32 


I 25 


10 


20 


§'S 


508 


4 49 


4 31 


6 19 


3 43 


3 29 


3 16 


3 02 


2 50 


20 


30 


8 08 


7 38 


7 II 


6 44 


5 55 


5 32 


5 12 


4 52 


6 01 


5 36 


30 


1 42 


10 44 


10 05 


9 28 


854 


8 22 


7 50 


7 21 


652 


 6 26 


40 


50 


13 14 


12 26 


II 42 


II 00 


10 20 


9 42 


9 06 


831 


7 59 


7 27 


6 57 


50 , 


1 00 


»5 36 


14 42 


1349 


13 01 


12 14 


II 30 


10 47 


10 08 


9 29 


852 


817 


1 00 ' 


10 


17 52 


16 50 


15 52 


14 57 


14 04 


13 13 


12 25 


II 40 


10 56 


10 14 


9 34 


10 


20 


1958 


18 52 


17 48 


16 46 


15 49 


14 53 
16 27 


14 00 


13 09 


12 20 


II 33 


10 48 


20 


30 


21 57 


20 45 


19 37 


18 31 


17 28 


15 30 


14 35 


13 40 


12 49 


• 12 00 


30 


40 


23 46 


22 31 


21 18 


20 08 


19 01 


17 56 


16 55 


15 55 


14 58 


14 02 


13 08 


40 


50 

1 


25 27 


24 09 


22 53 


21 39 


20 29 


19 20 


18 15 


17 12 


16 10 


15 II 


14 13 


50 


2 00 


27 01 


25 39 


24 20 


23 04 


21 50 


20 39 


19 30 


18 24 


17 19 


16 16 


15 16 


2 00 


10 


28 25 


27 02 


25 40 


34 22 


23 06 


21 51 


20 40 


19 30 


18 23 


17 18 

18 15 


16 15 


10 


20 


29 41 


28 16 


26 53 


?5 3^} 


24 IS 

25 18 


22 59 


21 45 


20 33 


19 23 


17 09 


20 


30 


30 49 


29 23 


27 59 

28 59 


26 3S 


24 00 


22 45 


21 31 


20 19 


19 10 


18 01 


30 


40 


31 49 


30 25 


28 29 


26 16 


24 57 


23 40 


22 25 


21 II 


19 59 


18 49 


40 


50 


32 43 


31 18 


29 53 


27 08 


25 48 


24 31 


23 14 


21 59 


20 45 


19 33 


50 


3 00 


33 31 


32 05 


30 41 


29 17 


27 55 


2635 


25 16 


23 59 


22 42 


21 27 


20 14 


3 00 1 


10 


34 12 


32 47 


31 22 


29 59 


2837 


27 16 


25 57 


2438 


23 21 


22 05 


20 51 


10 


20 


34 47 


33 22 


31 59 


30 36 


29 13 


27 52 


26 32 


25 14 


23 57 


22 40 


21 24 


20 


30 


35 17 


33 53 


32 30 


31 07 


29 40 


28 24 


27 04 


25 45 


24 28 


23 II 


21 54 


30 


40 


35 41 


34 19 


32 55 


31 33 


30 12 


28 52 


27 32 


26 14 


24 56 


23 38 


22 21 


40 


50 


36 01 


34 39 


33 17 


31 56 


30 35 


29 15 


27 56 


26 37 


25 19 


24 01 


22 45 


60 


4 00 


3515 


34 55 


33 34 


32 14 


30 54 


29 34 


28 15 


26 57 


25 39 


24 22 


23 05 


4 00 


10 


36 26 


35 07 


33 47 


32 27 


31 09 


29 49 


28 31 


27 13 


25 56 


2438 


23 22 


10 


20 


36 33 


35 14 


33 56 


32 37 


31 19 


30 01 


28 44 


27 27 


26 10 


24 53 


23 36 


20 


30 


36 35 


35 18 


34 01 


32 43 


31 26 


30 09 


28 53 
28 58 


27 36 


26 19 


25 03 


23 47 


30 


40 


36 34 


35 19 


34 02 


32 46 


31 31 


30 14 


27 43 


26 26 


25 10 


23 55 


40 


50 


36 30 


35 15 


34 00 


32 45 


31 30 


30 15 


39 00 


27 45 


26 30 


25 15 


24 01 


50 


5 00 


36 21 


3508 


33 55 


32 41 


31 28 


30 14 


29 00 
2856 


27 46 


26 33 


25 18 


34 04 


5 00 


10 


36 11 


34 59 


33 47 


32 34 


31 21 


30 09 


27 44 
2738 


36 30 


25 17 


24 04 


10 


20 


35 56 


34 46 


33 35 


32 24 


31 13 


30 01 


28 50 


26 36 


25 14 


34 01 


20 


30 


35 39 


34 31 


33 22 


32 II 


31 01 


29 51 


28 41 


27 30 


36 18 


25 07 


23 57 


30 1 


40 


35 19 


34 »2 


33 04 


31 56 


30 47 


2938 


28 28 


27 19 


26 10 


24 59 


23 49 


40 


50 


34 57 


33 52 


32 45 


31 38 


30 30 


29 22 


28 15 


27 06 


25 58 


24 49 


23 40 


50 


6 00 


34 32 


33 28 


32 23 


31 16 


30 10 


29 05 


27 58 


26 51 


25 43 


24 36 


23 27 


6 00 


10 


34 05 


33 02 


31 58 


30 53 


29 49 


^44 


2738 


26 33 


25 27 


24 21 


23 13 


10 


20 


33 35 


32 33 


31 30 


30 28 


2Q 25 


28 22 


27 18 


26 13 


25 09 


24 03 


22 57 


20 , 


30 


33 03 


32 02 


31 00 


30 00 


2M 


27 56 


26 54 


25 50 


24 47 


23 43 


32 40 


30 


40 


32 28 


31 29 


30 30 


20 30 


38 29 


27 29 


26 28 


25 27 


24 25 


23 23 


23 21 


40 


50 


31 51 


30 54 


29 56 


28 57 


27 59 


27 00 


26 01 


25 00 


23 59 


23 58 


21 58 


50 


7 00 


31 13 


30 17 


29 21 


28 23 


27 26 


26 28 


25 30 


24 32 


23 33 


22 33 


21 33 


7 00 


10 


30 32 


28 43 


27 47 


2652 


25 55 


24 58 


24 02 


23 04 


22 06 


31 07 


10 


20 


2950 


28 03 


!Z°2 


26 15 
2536 


25 19 


24 25 


23 29 


22 33 


21 37 


30 40 


20 • 


30 


29 05 


28 13 
27 38 


27 21 


26 28 


24 43 


23 50 


22 56 


22 01 


21 06 


30 II 


30 


40 


28 18 


2638 


25 46 


24 55 


24 04 


23 13 


22 20 


21 27 


20 33 


19 40 


40 


, 60 


27 29 


26 41 


25 52 


25 03 


24 14 


23 24 


22 33 


21 43 


20 52 


20 00 


19 09 


50 


8 00 


2630 

2548 


2553 


25 05 


34 18 


23 3P 


22 41 


21 53 


21 04 


20 lA 
19 36 
18 56 


19 24 

18 48 


1835 


8 00 ' 


10 


25 02 


24 16 


23 30 


22 44 
21 58 


21 58 


21 II 


20 23 


17 59 


10 


20 


24 53 
23 58 


24 10 


23 26 


22 42 


21 13 


20 27 


IQ 42 

18 59 


18 10 


17 23 


20 


30 


23 17 


22 35 


21 51 


21 09 


20 26 


1943 


18 15 


17 30 


16 45 


30 


40 


23 01 


22 21 


21 41 


21 00 


30 19 


19 37 
1848 


18 55 


iS 14 


17 31 


16 49 


16 06 


40 


SO 


22 03 


21 25 


20 45 


20 06 


19 27 


18 07 


17 28 


1647 


1606 


15 25 


50 


9 00 


21 02 


20 25 
19 26 
18 26 


1948 


19 12 

18 16 


1834 


17 57 


17 19 


16 40 


16 02 


15 23 


14 44 


9 00 . 


10 


20 01 


18 51 


17 40 


17 04 


16 28 


15 52 


15 15 


14 38 


14 01 


10 


20 


18 58 


17 52 


17 18 


16 45 


16 10 


15 36 


15 02 


14 27 


13 53 


13 17 


20 


SO 


^l^ 


17 23 


16 52 


16 19 


15 47 


15 16 


14 43 


14 II 


13 39 


13 06 


12 33 


30 


40 


16 48 


16 19 


15 49 


15 20 


14 50 


14 20 


13 50 


13 19 


12 48 


12 18 


II 47 


40 


50 


1541 


15 15 


14 47 


14 19 


13 51 


13 23 


12 55 


12 27 


II 58 


II 29 


11 00 


50 


10 00 


14 33 


14 08 


13 43 


13 17 


12 51 


12 26 


II 59 


II 33 


11 07 


10 39 


10 13 


10 00 


10 


13 24 


13 01 


12 38 


12 14 


11 50 


II 26 


II 03 


10 38 


10 14 


n 


9 34 


10 1 


20 


12 15 


II 54 


II 32 


II 10 


10 48 


10 27 


10 05 


9 43 
847 


9 20 


20 


30 


II 04 


10 45 


10 25 


10 06 


46 

8 43 


9 26 


Q 07 
8 07 


8 27 


8 06 


7 46 


30 


40 


9 53 


9 35 


18 
8 10 


9 00 


8 25 


7 50 


7 32 


7 14 


656 


40 


50 


8 42 


8 25 


7 55 


7 39 


7 23 


708 


6 53 


6 36 


6 21 


6 05 


50 


11 00 


7 27 


7 14 


7 00 


647 


635 


62; 


6 07 


5 54 


5 40 


5 27 


5 14 


11 00 


10 


6 13 


6 03 


5 52 


5 40 


5 29 


5 18 


5 07 


456 


4 45 


4 33 


4 22 


10 


20 


4 59 


4 50 


4 42 


4 33 


4 24 


4 15 


4 07 


3 57 


3 48 


3 39 


3 30 


20 


30 


3 45 


3^ 


3 32 


3 25 


3 18 


3 " 


3 04 


2 59 


2 52 


2 45 


2 37 


30 


40 


2 30 


2 26 


2 21 


2 17 
I oS 


2 12 


2 08 


2 03 


I 59 


I 54 


I 49 


I 45 


40 


50 


I 16 


I 13 


I II 


I 06 


I 04 


I 02 


I 00 


58 


55 


53 


50 


12 00 


00 


00 


00 


00 


00 


00 


00 


00 


00 

1 


00 


00 


12 00 



In North latitude, when the star is risinfr or East of the meridian, the tabulated aximuths are reckoned from North to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from North to West. 

In South latitude, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from South to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from South to West. 

When the latitude and declination are of different name, the tables are to be entered with the supplement of the hour angle and the 
supplement of the tabulated azimuth is to be taken for the required true bearing. 
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AZIMUTH OR TRUE BEARING. 



I^ATTTUDB 340. 



DBCLINATION— SAME NAME A&— I^ATITUDB. 



I^TITITDB 84< 



Hour Anfflet 



O 



6 



9 



10 



11 



12 



I* 
00 
10 
SO 
SO 

40 

60 

00 
10 
30 
80 
40 
60 

00 
10 
30 
SO 
40 
50 

00 
10 

»o 

SO 
40 
50 

00 
10 

»o 

SO 
40 
50 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
60 
00 



240 





/ 


180 


00 


167 


03 


155 07 


:^ 


50 
17 


139 15 


123 


28 


n8 s8 


"4 34 


III 


05 


108 


02 


105 23 


103 


58 


100 


49 


98 


49 


96 


59 


95 


16 


93 39 



92 08 

90 41 
89 17 
8755 

»6 37 
85 21 

84 06 

8253 
81 39 I 
80 28 I 

79 17 I 
78 06 

76 55 ' 
75 45 ' 
74 33 
73 22 
72 11 
7058 

60 44 
6830 

67 15 
6558 
64 40 
63 20 

62 00 
6036 
59 " 
57 45 
56 15 
54 44 

53 10 
51 33 

49 53 
48 12 

46 26 

44 38 

42 46 
40 5P 
38 52 
36 50 
34 44 
32 35 

30 22 

28 05 

25 45 
23 22 

20 55 
18 26 

15 53 
iyi9 

10 41 
8 02 
5 22 
2 41 
o 00 



25< 



180 00 
165 46 

152 55 
142 08 

133 23 
126 23 

120 41 
116 00 
112 06 
T08 46 

105 52 
103 20 

loi 03 

99 00 

97 06 

95 21 

93 44 
92 II 

90 43 

89 I? 

8758 
86 40 

85 24 
84 10 

82 58 
81 46 
8035 

^'l 

77 07 



75 57 
74 47 
73 37 
72 37 
71 16 
70 05 

6852 
6738 
66 24 
6508 

63 51 
62 32 



61 



^ 



II 

49 
25 

56 59 
55 3P 
54 00 

52 26 
50 51 
49 " 
47 31 
45 46 
4358 

42 07 

40 13 
38 17 
36 15 
34 " 
32 03 

29 52 

27 37 
25 20 
22 58 
20 34 
18 07 

15 36 

13 04 
10 30 

7 54 
5 17 
2 39 
o 00 



26' 



;i 



180 00 
164 

»50 

138 59 
130 07 

123 II 

117 41 

"3 13 
109 30 
106 21 
103 37 
loi 13 

97 08 
95 21 
93 42 
92 09 
90 40 

89 16 
8756 
8639 
85 24 
84 10 
82 58 

81 49 
80 39 
79 27 
78 21 

77 14 
76 05 

74 58 
73 49 
72 40 

71 31 

70 31 
69 II 

67 59 
66 46 

65 32 
64 17 
63 01 
61 43 

60 23 
59 01 
57 38 
56 12 
54 44 
53 15 

5» 42 
50 07 
48 39 
46 48 
45 05 
43 19 

41 29 

39 3<' 
37 40 
35 40 
33 37 
31 32 

29 22 
27 09 
24 52 
22 34 

30 ;2 

17 47 

15 19 
12 49 

10 18 

7 45 
5 " 
2 36 
o 00 



27' 



O f 

180 00 

162 15 
147 06 

135 19 

126 27 
"9 43 

114 28 
no 14 
106 47 
103 49 
loi 18 

99 03 



28° 



o / 

180 00 

159 41 
143 09 
131 02 
122 19 

"5 54 

III 00 
107 06 

103 54 
101 13 

98 53 
96 49 




o / 
180 00 
156 15 
138 13 
126 00 
117 42 
J" 45 

107 18 

103 47 
100 55 

98 29 

9<> 23 

94 31 



97 03 


94 58 


92 49 ' 


95 M 


93 17 


91 17 
8951 


93 33 


91 44 


91 59 


90 16 


88 30 


QO 32 
8909 


88 53 


87 13 


87 35 


86 00 


8748 


86 20 


8449 


8632 


8507 


83 40 


85 18 


8357 


8334 


84 06 


83 47 


3i 37 


8255 


81 39 


80 33 


8i 47 


8033 


79 19 


8038 


79 27 
78 33 


78 16 


79 31 


77 12 


78 24 


77 17 


76 09 


77 17 


76 12 


75 07 


76 II 


7508 


74 04 


75 04 


74 03 


73 01 


73 58 


72 58 


71 57 


72 51 


71 52 


7053 


71 44 


70 46 


6047 
68 42 


70 35 


69 39 


69 26 


68 31 


67 36 


68 17 


67 23 


66 28 


67 06 


66 13 


65 19 


65 54 


65 02 


64 00 
62 58 


6441 


63 50 


63 27 


62 37 


61 45 


62 II 


61 21 


60 31 


60 54 


60 05 


59 16 


59 35 


5847 


57 58 


58 13 


57 27 


5639 


56 5» 


5605 


55 18 


55 27 


54 40 


53 54 


53 59 


53 »5 


52 39 


52 30 


51 46 


51 02 


50 59 


50 15 


49 31 


49 24 


48 41 


4758 


47 47 


47 05 
45 26 


46 23 


46 07 


4446 


44 25 


43 45 


43 05 


42 39 


42 00 


41 22 


40 51 


40 13 


39 36 


38 59 


38 23 


37 46 


37 05 


36 29 


35 54 


35 07 


34 32 


33 59 


33 05 


32 32 


32 00 


31 00 


30 29 


2959 


28 52 


28 23 


27 55 


26 42 


26 14 


25 47 


24 27 


24 03 


23 37 


22 10 


31 48 


21 25 


19 50 


19 30 


19 09 


17 27 


17 09 


16 51 


15 03 


14 47 


14 31 


12 36 


13 32 


12 09 


10 07 


9 56 


9 45 


7 37 


7 29 


7 20 


505 


4 59 


4 54 


2 32 


3 30 


2 27 


00 


00 


00 



180 00 

151 24 

131 58 

120 08 

112 32 
107 17 

103 32 

100 18 

97 48 
95 40 
93 49 
92 09 

90 39 
89 15 
87 57 
8643 

8532 
84 23 

83 17 
82 13 
81 10 
80 07 

79 05 
7804 

77 04 
76 03 

75 02 
74 00 
73 00 j 
71 58 ' 

70 55 

6? 49 
67 45 
66 39 

65 33 

64 25 
63 16 , 
62 07 I 
60 54 I 
5? 42 
58 27 

57 10 
55 51 
54 31 
53 09 
51 44 
50 17 

48 48 
47 17 
45 42 
44 05 
42 26 

40 43 

3859 
37 10 
35 20 
33 26 
31 29 
39 29 

37 27 

35 31 
33 13 
31 03 
1849 
16 33 

14 16 
II 56 



9 

7 

4 

3 



34 
12 

48 

24 



o 00 



9 

7 
4 

2 
o 



24 
04 

44 

23 
00 



180 00 

144 13 
124 04 

113 19 
106 50 
102 27 

99 13 
96 40 

94 34 
92 46 I 

91 10 
89 45 

88 24 
87 II 
86 00 

8453 
83 48 

82 46 

81 44 
80 44 
79 44 
7845 
77 47 
7648 

75 51 
74 52 
73 53 
72 55 
71 55 
7055 

69 54 
68 53 
67 51 
66 48 

65 43 
6438 

63 32 ; 

62 23 I 

61 15 . 

60 04 I 
58 52 1 
57 38 

56 22 
55 03 

53 45 
52 22 

5059 
4933 

48 05 
46 35 
45 01 
43 26 
41 47 
40 06 

38 21 
36 34 
34 46 
32 53 
30 58 
2859 

26 59 

24 55 
22 49 
20 40 
18 39 
16 15 

14 00 

" 43 



82° 


88" 


/ 


/ 


180 00 


180 00 


132 49 


"4 56 


114 07 


I03 06 


105 34 


97 00 


100 39 


94 03 


97 21 


91 59 


94 53 


90 34 




86 08 

8504 
84 02 
83 01 
82 03 
81 06 



^ 



13 
57 
38 
20 
00 



80 10 

13 
18 
77 23 
76 27 

75 32 

74 37 
73 40 I 
72 44 
71 47 
70 49 i 
69 52 

68 52 

67 52 
66 51 

65 50 
64 46 
63 43 

62 37 
61 29 

60 23 
59 J2 
5800 

5647 

55 33 
54 15 
52 57 
51 37 
50 14 
48 48 

47 21 
45 51 
44 >9 
42 44 
41 07 

39 27 

37 45 
35 59 
34 " 

32 30 
30 27 

38 30 

86 31 
24 29 

33 35 
30 18 
18 OQ 
1558 

1344 
II 30 

9 
6 

4 

3 
o 



8750 
8645 
8543 
8446 

83 49 
8355 

83 03' 
81 09 
80 17 

79 25 . 

7834 
77 43 
76 51 
75 59 
75 07 
74 15 

73 22 

72 28 

71 34 
70 39 

6943 

68 47 

67 50 
6651 

65 52 
64 51 
63 49 
62 47 

61 42 

60 36 

29 
21 

57 10 

55 58 



I? 



54 44 
53 28 
52 10 
50 51 
49 29 
48 05 

4638 
45 lo 
43 39 
42 05 
40 39 
3850 



3708 


35 24 ' 


33 37 


31 48 


29 55 


28 00 


26 04 


24 03 


22 01 


19 56 


17 49 


15 41 


13 30 


II 17 


U 


4 33 


2 17 


00 



S4< 



85° 1 Hour Anyle. 



89 18 
8S36 

87 54 
87 12 

86 30 

8547 
8505 
84 22 

83 39 
82 56 

82 13 



I 



81 29 ! 
80 45 
80 00 ' 

79 15 
78 30  
77 44 



7658 I 
76 10 I 

75 23 
74 35 ; 
73 46 i 
72 57 ' 

72 07 

71 >5 
70 33 

69 31 
6837 
67 42 

66 46 

65 50 
64 52 
63 52 
62 53 
61 50 

60 47 
59 42 
5836 
57 29 
56 IQ 
55 08 

53 55 
52 40 
51 23 
50 04 
48 43 
47 20 

45 55 

44 27 
42 57 
41 24 

39 49 
12 



P 



36 31 
34 49 
33 04 
31 16 
29 25 
27 32 

25 36 
23 38 

31 38 

19 35 
17 30 
15 23 

13 J5 
II 05 

854 
6 41 
4 38 
3 14 
o 00 



I 



t 



o 00 

63 25 

74 57 
7841 
80 16 

80 5b 

81 08 
81 05 
80 52 
80 31 
80 07 
7938 

79 06 

7833 
7758 
77 20 
76 41 
76 01 

75 20 
74 37 
73 54 
73 10 
72 24 
71 38 

70 5« 
70 02 
69 12 
68 22 
67 30 
6637 

65 44 
6448 
63 52 
62 53 
61 54 
60 54 

59 52 
5848 
57 44 
56 
55 
54 17 

53 06 
51 52 
50 37 

49 19 
48 00 

46 37 

45 12 

43 45 
42 16 

40 45 
39 " 
37 35 

35 56 
34 14 
32 31 
30 44 
2855 
27 04 

25 09 
23 13 
21 15 
19 14 
17 12 
15 06 

13 00 
10 53 

8 44 
6 34 
4 22 
3 II 
O 00 



ll. 

O 



8 



6 



9 



10 



11 



12 



00 
10 
20 
SO 
40 
50 

00 
10 
20 
SO 
40 
SO 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
SO 

00 
10 
20 
SO 
40 
SO 

00 
10 
20 
SO 
40 
SO 

00 
10 
20 
SO 
40 
SO 
00 



In North l«tltvde, when the star is rising or Bast of the meridian, the tabulated azimuths are reckoned from North to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from North to West. 

In Soath latltnde, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from South to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from South to West. 

When the latltade and dMllnatlon are of dlffereat naaie, the tables are to be entered with the supplement of the hour angle and the 
supplement, of the tabulated azimuth is to be taken for the required true bearing. 
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AZIMUTH OR TRUE BEARING. 



I^ATITDDE 340. 



DECI<INATION— SAME NAME AS— LATITUDE. 



LATITUDE 340. 



Hour Angle. 



la* 

o 



3 



6 



10 



11 



12 



00 
10 
20 
30 
40 
SO 

00 
10 
20 
30 
40 
50 

00 
10 
30 
30 
40 
60 

00 
10 
SO 
30 
40 
SO 

00 
10 
20 
30 
40 
SO 

00 
10 
20 
30 
40 
SO 

00 
10 
20 
30 
40 
SO 

00 
10 
20 
30 
40 
SO 

00 
10 
20 
30 
40 
SO 

00 
10 
20 
30 
40 
SO 

00 
10 
20 
30 
40 
SO 

00 
10 
20 
30 
40 
SO 
00 



36<> 



o / 
o 00 

44 58 
62 33 

69 50 

73 27 

75 23 

76 29 

77 04 
77 20 
77 22 
77 16 
77 02 

7643 
76 19 

75 53 
75 24 

74 51 
74 17 

73 41 
73 04 
72 24 

71 44 
71 01 

70 19 
68 c» 

67 12 
66 22 

65 31 

64 39 

63 46 
62 51 

6» 53 
6056 

5958 

5856 
57 54 
56 50 
55 44 
54 37 
53 28 

52 17 
51 03 



4< 



49 
32 



37° 



47 13 
45 53 

44 29 
43 03 
41 35 
40 05 
38 32 
36 57 j 

35 20 

33 40 I 
31 57 i 
30 12 I 
28 24 ' 
26 35 . 

24 42 ' 
22 48 
20 52 
18 52 
16 52 
14 50 



12 


45 


10 


40 


H 


34 


6 26 


4 


18 


2 


09 





00 



o / 

O 00 

33 26 

52 II 

61 41 

6654 

70 00 

71 55 
73 05 

73 49 

74 13 
74 25 
74 26 

74 19 
74 o§ 
73 4^ 
73 26 
73 01 

72 32 

72 02 
71 29 
70 54 
70 17 

6038 
6858 

68 17 

67 33 
66 48 
66 02 

65 14 
64 25 

63 34 

62 42 

61 49 
60 54 
59 57 
5900 

58 01 
56 59 
55 57 
54 52 

53 45 
52 37 

51 27 
50 16 
49 02 

47 46 
46 28 

4508 

43 45 
42 21 

40 54 
39 25 
37 53 
36 20 

34 43 
33 05 
31 24 
29 40 

27 54 
26 07 

24 16 
22 23 
20 28 
18 32 
16 34 
14 33 

12 31 

10 29 

8 24 

6 19 

4 13 
2 07 

o 00 



38' 



o 00 
26 06 

43 53 
27 

64 49 



IS 



67 26 

69 II 

70 20 

71 06 

71 33 
71 49 

71 54 
71 51 
71 43 
71 29 
71 10 
7047 

70 22 

69 53 

65 23 

68 49 
68 15 
67 37 

6659 

66 17 

65 35 
64 51 
64 05 

63 18 

62 30 
61 39 
60 47 



5802 I 

I 

57 04 I 
56 04 I 
5502 

53 59 
52 54 
51 47 

5038 
49 27 
48 14 
47 00 
45 43 
44 24 

43 02 

41 40 
40 14 

3846 

37 16 

35 43 

34 08 

32 30 

30 51 
29 10 

27 25 
25 39 



39' 



23 50 


21 


59 


20 


06 


18 


II 


16 


15 


14 


17 


12 


17 


10 


17 


8 


15 


6 


II 


4 09 



2 04 
o 00 



o / 

O 00 
31 09 
20 

09 

55 13 
59 55 

63 07 

65 21 

6654 
68 00 

68 44 

69 13 

69 36 
69 36 
69 29 
69 17 
69 01 

68 41 

68 17 

67 51 
67 21 

6650 

66 16 

65 40 
65 01 

64 22 

63 39 
62 56 

62 II 

61 24 
6036 
59 45 
58 54 
58 00 

57 04 

5608 

55 09 
5408 

53 07 
52 02 
5056 

49 49 
4838 



47 
46 



26 
13 



44 57 
43 40 

42 10 
4058 



06 



3; 

36 37 
35 06 



33 32 
31 56 
30 18 
28 38 

26 55 
25 II 

23 24 

21 34 
19 44 

17 52 
15 57 
14 01 



6 

4 
2 
o 



40° 



o 00 

17 39 
32 10 

42 44 
50 09 
55 19 



f? 



00 

38 



I 

6456 

65 55 
6637 

6705 
67 22 
67 29 

67 30 
67 26 

67 15 

67 00 

66 41 
66 18 

65 53 
65 25 
64 53 

64 20 
63 



S3 

62 28 

61 46 
61 04 



60 

59 



18 

31 
58 42 
57 52 
57 00 
5606 

55 10 

54 13 
53 14 
52 13 
51 10 
50 05 

4858 
47 50 
46 39 
45 27 
44 12 
42 55 

4X 36 
40 15 
3852 
37 27 
35 59 
34 29 



32 57 
31 23 

2Q 46 
28 07 
26 26 

24 43 



22 58 
21 II 
19 22 

17 31 
15 38 
13 45 



410 



03 


II 49  


05 


9 53 


06 


756 


05 


5 57 


04 
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00 
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15 04 

28 02 
3808 

45 37 

51 06 

5507 

58 04 

60 17 

61 56 
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64 04 
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65 24 
65 32 

65 33 

65 28 
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65 04 
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61 16 
60 37 
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59 II 
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57 40 

56 51 
56 00 

5508 

54 13 
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50 17 
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48 09 
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44 40 
43 27 
42 12 
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39 34 
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27 36 
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34 49 
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24 29 
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31 16 
19 36 
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In North latitude, when the star is rising or Bast of the meridian, the tabulated azimuths are reckoned from North to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from North to West. 

In Kouth latitude, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from South to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from South to West. 

When the latitude and declination are of different name, the tables are to be entered with the supplement of the hour angle and the 
supplement of the tabulated azimuth is to be taken for the required true bearing. 
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AZIMUTH OR TRUE BEARING. 



I«ATITIJDK 34< 



DECLINATION— SAMB NAME AS— LATITUDE. 
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5044 
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49 42 
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48 53 
48 24 
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47 18 
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49 12 
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40 28 
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32 29 
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25 12 

23 53 
22 31 
21 09 
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4055 

42 21 

43 34 

44 35 

45 37 
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46 43 
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47 31 
47 45 
47 54 
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47 13 
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46 05 
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35 55 
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33 55 

32 52 
31 46 
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28 20 
27 07 

25 53 
24 38 
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20 41 
19 19 

'7 56 
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31 03 
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28 51 
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24 05 
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18 52 
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14 44 
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10 26 
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3 01 
I 30 
o 00 



o 00 

4 17 

8 39 

13 33 

16 34 

19 59 
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45 03 
44 54 
44 42 
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43 45 
43 20 
42 53 
42 22 

41 49 
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41 

40 3 
39 57 
39 14 
38 30 
37 43 

36 55 
36 04 

35 " 
34 17 
33 20 
32 23 

31 22 
30 20 

29 t6 
28 II 
27 03 

25 54 

24 42 

23 30 , 
22 17 
21 01 

17 06 

15 45 
14 23 
13 00 
II 36 
10 II 
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45 

19 
51 
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00 
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855 
II 43 
15 20 
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33 19 I 21 54 
26 19 34 48 
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3950 
31 58 
33 53 

35 33 
37 03 
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39 36 

40 23 

41 12 

41 53 
43 37 
43 54 
43 15 
43 39 
43 40 

43 46 
43 46 
43 43 
43 30 
43 36 
43 II 

43 54 
43 33 

42 II 

41 44 
41 16 

4045 

40 II 
39 34 

3857 
38 16 

37 33 
3648 

36 01 

35 II 
34 20 
33 28 
33 32 

31 36 

30 37 
29 36 i 
28 33 I 
27 30 
26 24 I 

25 16 I 



24 06 

22 57 I 
21 44 

20 31 I 

19 16 i 

1758 I 

16 41 
15 22 
14 02 
12 41 
II 19 
9 56 

8 32 

7 08 

5 43 
4 17 
2 52 
I 26 
o 00 



o 00 

3 43 

7 23 

10 57 

14 22 

17 35 
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23 22 

3556 
38 15 
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33 12 
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10 14 
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43 09 
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40 37 
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30 08 
38 33 
37 57 
37 17 
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34 19 
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In North Utltvde, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from North to East; and 
when the star is settingf or West of the meridian, the tabulated azimuths are reckoned from North to West. 

In Soath latltsde, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from South to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from South to West. 

When the UUUde and defillBatlon aro of different name, the tables are to be entered with the supplement of the hour angle and the 
supplement of the tabulated azimuth is to be taken for the required true bearing. 
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18 48 


17 42 

18 46 


16 37 


15 35 


2 00 1 






lO 


29 08 


27 41 
2856 


26 17 


24 56 


23 37 


22 22 


21 08 


1956 


17 39 


16 33 


10 






20 


30 23 


27 30 
2837 


26 08 


24 48 


23 29 


22 14 


31 00 


1948 


18 38 


17 30 


20 






30 


31 31 


30 04 


27 13 


25 52 


24 31 


23 14 


21 58 


20 45 


19 32 


18 21 


30 , 






40 


32 32 


31 03 


29 36 


28 12 


26 49 


25 28 


24 09 


22 51 


21 36 


20 22 


19 10 


40 I 






60 


33 26 


31 57 


30 30 


29.04 


27 41 


26 20 


24 59 


23 40 


22 24 


21 08 


19 55 


50 




3 


OO 


34 12 


32 44 


31 17 


29 52 


28 28 


27 05 


25 45 


24 25 


23 07 


21 51 


20 36 


3 00 1 






lO 


34 52 


33 25 


31 58 


30 33 


29 08 


2746 
28 22 


26 25 


25 05 


23 46 


22 29 


21 12 


10 






20 


35 27 


34 00 


32 34 


31 09 


29 45 


27 01 


25 41 


24 22 


23 04 


21 46 


20 






30 


?6?§ 


34 29 


33 03 


31 40 


30 16 


2853 


27 33 


26 12 


24 53 


23 34 


22 17 


30 1 






40 


34 54 


33 29 


32 06 


30 43 


29 21 


28 00 


26 39 


25 19 


24 01 


22 43 

23 06 


40 






50 


3636 


35 13 


33 49 


32 27 


31 05 


29 43 


28 23 


27 02 


25 43 


24 24 


50 1 




4 


OO 


36 50 


35 28 


, 34 05 


32 44 


31 22 


30 02 


28 42 


27 22 


26 03 


24 44 


23 25 


4 00 






10 


37 00 


3538 


34 17 


32 57 


31 36 


30 17 


28 57 


27 37 


26 19 


25 01 


23 42 


J2 ' 






20 


37 05 


35 45 


34 24 


33 06 


31 46 


30 27 


29 09 


27 50 


26 32 


25 14 


23 56 


20 






30 


37 06 


35 47 


34 29 


33 II 


31 52 


30 34 


29 17 


27 59 

28 o«j 


26 42 


25 24 


24 07 


30 ( 






40 


37 04 


35 47 


34 29 


33 12 


31 55 


3038 


29 21 


26 48 


25 31 


24 15 


40 






60 


3658 


35 42- 


34 26 


33 10 


31 54 


30 39 


29 23 


28 07 


26 52 


25 35 


24 19 


50 j 




5 


OO 


3648 


35 33 


34 19 


33 05 


31 50 


30 36 


3Q 21 


28 07 


26 52 


25 37 


24 21 


5 00 ' 






lO 


3636 


35 23 


34 10 


32 57 


31 43 


30 30 


29 16 


28 03 


26 49 


25 35 


24 22 


10 






20 


36 20 


35 09 


33 57 


32 45 


31 34 


30 22 


29 10 


27 57 


26 44 


25 31 


24 19 


20 






30 


36 02 


34 53 


33 43 


32 33 


31 22 


30 II 


29 00 


2748 


2636 


25 25 


24 13 


30 1 






40 


35 41 


34 32 


33 24 


32 16 


31 06 


29 57 


2847 


27 37 


26 26 


25 15 


24 04 


40 






50 


35 17 


34 11 


33 03 


31 57 


3048 


29 40 


28 31 


27 23 


26 14 


25 04 


23 55 


50 




6 


OO 


34 52 


33 46 


32 40 


31 34 


30 28 


29 21 


28 14 


27 06 


25 59 


24 51 


23 42 


6 00 






lO 


34 23 


33 19 


32 15 


31 10 


30 05 


29 00 


27 54 


26 40 


25 42 


24 35 


23 27 


10 






20 


33 52 


32 50 


31 47 


1 3044 


29 40 


2836 


27 32 


26 28 


25 22 


24 17 


23 11 


20 






SO 


33 18 


32 17 


31 16 


30 15 


29 13 


28 10 


27 08 


26 04 


25 01 


23 56 


22 52 


30 






40 


32 43 


31 44 


30 44 


29 44 


28 43 


27 43 


26 41 


2540 


24 37 


23 34 


22 31 


40 






50 


32 05 


31 08 


30 09 


29 II 


28 12 


27 12 


26 12 


25 12 


24 12 


23 II 


22 09 


50 




7 


OO 


31 26 


3030 


2Q 33 


28 36 


2738 


26 40 


25 42 


24 43 


23 44 


22 45 


21 44 


7 00 






lO 


30 44 


29 49 


2854 


27 58 


27 02 


26 06 


25 10 


24 12 


23 15 


22 17 


21 18 


10 






20 


30 01 


29 07 


28 14 


27 20 


26 25 


25 31 


24 35 


23 39 


22 43 


21 47 


20 50 


20 






30 


29 15 
28 27 


28 23 


2731 


26 39 


25 46 


24 52 


23 59 


23 05 


22 II 


21 16 


20 21 


30 






40 


27 37 


2647 


25 56 


25 04 


24 13 


23 21 


22 29 


21 37 


20 44 


19 50, 


40 






50 


27 38 


26 49 


26 00 


25 II 


24 22 


23 33 


22 42 


21 51 


21 00 


20 09 


19 16' 


50 ' 




8 


OO 
lO 


2647 
25 55 


26 00 
25 00 


25 13 
24 24 


24 26 
23 37 


23 37 
22 51 


22 49 
22 06 


22 01 

21 19 


21 12 

20 31 


20 22 

19 44 


19 33 
1855 


18 42 
18 07 


8 00 
10 . 






20 


25 00 


24 16 


23 32 


22 48 


22 04 


21 20 


20 34 


19 49 


IQ 03 
18 21 


18 17 


17 30 


20 , 






30 


24 04 
23 06 


23 22 


22 40 


21 58 


21 15 


20 32 


19 49 


19 05 


17 37 


16 52 


30 






40 


22 27 


21 46 


21 05 


20 24 


1943 


19 02 


18 19 


17 38 


16 55 


16 II 


40 






50 


22 07 


21 29 


20 51 


20 12 


19 32 


18 53 


18 13 


17 33 


16 53 


16 12 


15 31 


50 




9 


OO 


21 06 


20 30 


19 53 
18 55 


IQ 16 


18 39 


18 02 


17 24 


16 45 


16 07 


15 28 


14 49 


9 00 






lO 


20 05 


10 30 
18 29 


18 19 


17 44 


17 08 


16 32 


15 56 


15 20 


14 43 


14 06 


10 






20 


19 01 


17 55 


17 22 


16 49 


16 15 


1541 


15 06 


14 32 


13 57 


13 22 


20 






30 


1757 


1726 


16 54 


16 22 


15 51 


15 20 


14 47 


14 15 


13 42 


13 09 


12 37 


30 






40 


16 51 


16 22 


15 52 


15 22 


14 53 


14 23 


13 53 


13 23 


12 52 


12 21 


II 50 


40 






50 


1543 


15 17 


1449 


14 21 


13 53 


13 26 


12 58 


12 29 


12 01 


II 32 


II 04 


50 




lO 


OO 


14 36 


14 II 


13 45 


13 19 


12 54 


12 28 


12 02 


II 36 


11 09 


10 42 


10 15 


10 00 






lO 


13 26 


13 03 


12 40 


12 16 


II 52 


II 29 


II 05 


10 41 


10 16 


9 52 


til 


10 






20 


12 16 


II 55 


" 34 


II 12 


10 50 


10 29 
9 28 
8 27 


10 07 


9 45 


9 23 


9 00 


20 






80 


II 06 


10 46 


10 27 


10 07 


048 
844 


Q 08 
809 


848 


8 28 


8 09 


748 


30 






40 


9 53 


936 


1;? 


9 01 


7 51 


7 34 


7 16 


658 


40 




• 


50 


8 41 


8 26 


7 55 


740 


7 25 


7 09 


654 


6 39 


6 22 


6 06 


50 




11 


OO 


728 


7 15 


7 01 


6 48 


636 


6 22 


sS 


5 55 


5 42 


5 29 


5 15 


11 00 






lO 


6 14 


6 03 


5 52 


5 41 


5 31 


5 19 


.457 


4 45 


4 34 


4 23 


10 






20 


5 00 


4 51 


4 42 


4 33 


4 24 


4 16 


4 07 


358 


3 49 


3 40 


3 31 


20 






30 


3 45 


338 


3 32 


3 25 


3 19 


3 12 


3 05 


258 


2 52 


2 45 


238 


SO 






40 


2 30 


2 26 


2 22 


2 17 


2 12 


2 08 


2 04 


I 59 


I 54 


I 51 


I 46 


40 






50 


I 15 


I 13 


I II 


1 09 


I 06 


I 04 


I 02 


I 00 


57 


55 


53 


50 




12 


OO 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


12 00 



In North l*tlt«de, when the star is rising or Baa' of the meridian, the tabulated azimuths are reckoned from North to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from North to West, 

In Soath latltade, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from South to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from South to West. 

When the latitude and declination are of different name, the tables are to be entered with the supplement of the hour angle and the 
supplement of the tabulated azimuth is to be taken for the required true bearing. 
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AZIMUTH OR TRUE BEARING. 



i«4gni!iJBB 350. 



DBCUNATION— SAME NAME AS— LATITUDE. 



I^ATITUDB 360. 



Honir Angle. 



O 



6 







10 



11 



13 



00 
10 
30 
SO 
40 
60 

00 
10 
20 
80 
40 
60 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
60 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
60 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
SO 
00 



240 



72 

71 



6958 
68 41 
67 24 
66 06 
64 46 
63 24 



80 00 
68 II 
5708 
47 24 
39 03 
32 03 

26 II 
21 14 
17 00 
13 21 
10 09 
07 20 

0447 
02 30 
00 23 
98 2S 
9638 
94 56 

93 18 
91 46 
90 18 
88 52 

87 30 
86 10 

8452 

83 34 
82 18 

81 05 
79 50 

78 37 

77 23 
76 10 

74 57 



26° 





/ 


180 


00 


167 


08 


155 


18 


145 03 1 


136 


29 


129 


26 


123 37 


118 


46 


114 40 


III 


08 


108 


04 


105 


22 


102 


55 


100 


44 


98 42 


96 


51 


95 


06 


93 


28 


91 


01 


8738 


fi6 


18 


85 


00 


82 


S 


81 


15 


80 


01 


7849 


77 37 

1 



26° 



14 



1 62 02 


6037 


59 " 


57 42 


56 II 


5438 


53 03 


51 « 


49 45 
48 02 


46 16 


44 25 


42 33 


40 37 


3838 


3636 


34 30 


32 21 


30 08 


27 52 


25 33 


23 10 


20 44 


18 15 


15 44 


13 10 


10 35 


7 58 


5 20 


2 40 


00 



80 00 

65 53 

53 07 
42 20 

33 35 
26 33 

20 50 
16 07 
12 II 
0849 

05 54 
P3 19 



loi 00 

9855 
97 00 
95 13 
93 33 
91 59 



76 24 
75 12 
74 00 
72 47 

7i 34 
70 20 

69 06 
67 50 
6633 
65 16 

63 57 
62 36 

61 14 
59 49 

56 56 • 
55 «6 

53 54 

52 20 
50 42 
49 03 
47 19 
45 34 
43 40 

41 55 
40 01 

3803 

36 01 

33 57 

31 50 

29 39 

27 24 
25 06 
22 46 
20 22 
17 56 

15 28 
12 56 

10 23 



7 

5 

2 

o 



49 

13 

37 
00 



^ 



51 37 
50 01 
48 21 
46 39 
44 55 
43 08 

41 iS 

39 24 
37 28 
35 28 
33 25 
31 20 

29 10 
26 55 

24 41 
22 23 
20 Of 
17 37 

15 " 
12 42 
10 12 

7 41 
508 

2 34 
o 00 



270 



30 
04 
8742 
86 22 
8504 
8349 

82 35 
81 22 

80 10 
78 59 
7748 
76 37 

75 26 
74 14 
73 04 
71 52 
70 39 
69 27 

68 13 

6659 
65 43 
64 26 
63 07 
61 48 

60 26 

59 02 
57 38 
56 II 

54 41 
53 10 



o f 

180 00 
164 20 

150 30 
139 16 
130 20 
123 23 

117 50 
"3 19 
109 34 
106 23 

103 37 
loi 12 

99 01 

97 03 

95 13 

93 32 

91 57 
90 28 

89 03 
8741 
86 22 

8505 
83 50 
82 37 

81 25 
80 14 

79 05 

77 55. 
76 46 

75 36 

74 26 
73 16 
72 07 
70 56 
69 45 
68 34 

67 21 
66 07 
64 52 
63 36 
62 18 

60 59 

59 38 
58 16 
56 52 
55 25 
53 57 
52 27 

50 
49 
47 40 
45 59 

44 15 
42 29 

40 40 
3848 
36 52 
34 55 
32 53 
30 49 

28 41 
26 29 
24 16 
22 00 
19 40 
17 19 

14 55 
12 30 
10 02 
7 32 
5 02 
2 31 
o 00 



28° 



o f 
180 00 
162 24 
147 18 

135 34 
126 41 

119 53 
"4 35 

no 21 
106 50 

103 51 

loi 17 
99 01 

96 59 
95 07 
93 26 

91 50 
90 21 

8856 

86 16 
85 01 
8347 
82 35 
81 25 

80 15 

79 07 
7758 , 
76 50 I 
7542 
74 35 

73 27 I 
72 19 
71 10 
70 00 I 

6850 I 
67 40 

66 28 

65 15 
64 01 

62 46 

61 28 

60 10 



200 



I 



58 51 
57 28 
56 05 
M 39 
53 12 
51 42 

50 10 
4836 

46 59 
45 19 
43 37 
41 51 

k»o 03 
^8 12 
36 19 
34 21 

32 22 

30 19 

28 12 
26 03 
23 52 

21 37 
19 20 
17 01 

U 39 
12 16 



51 

24 

57 
28 

00 



30° 



o f 
180 00 
159 52 
143 23 
131 17 
122 32 
116 04 

III 07 
107 II 
103 56 

lOI 12 
9850 

96 45 

94 52 
93 09 
91 35 
90 05 
88 41 
87 21 

86 04 
84 50 
8338 
82 28 
81 19 
80 II 

79 04 
77 57 I 
76 51 , 
75 46 
74 39 ' 
73 33 

72 27 
71 30 I 
70 12 
69 05 

67 55 
66 46 

65 35 
64 23 
63 10 

61 55 
60 39 
59 22 

5803 
56 41 
55 19 
53 55 
52 28 

50 59 

49 28 

47 53 
46 17 

44 39 
42 55 
41 13 

39 26 
37 37 
35 44 
3348 
31 50 
29 49 

27 45 
25 37 
23 28 
21 15 
19 00 
16 43 

14 24 
12 03 

9 41 

7 16 

4 51 
2 26 

o 00 



180 00 

156 28 
138 29 
126 16 

"7 53 
"I 55 

107 24 

103 50 

100 56 

98 28 

96 20 

94 26 




8434 
83 23 
82 15 
81 c& 
80 01 

7857 

77 52 
76 47 
75 43 
74 40 
73 35 
72 31 

71 26 
70 20 

67 00 
65 52 

64 42 

63 30 
62 19 
61 05 

59 50 
58 34 

57 15 
55 54 
54 32 
53 09 
51 43 
50 15 

48 45 
47 " 
45 37 
43 59 
42 19 
40 36 

38 50 
37 01 
35 " 
33 »6 
31 19 
29 19 

27 18 
25 12 
23 03 
20 53 
18 40 
16 25 

14 08 
II 50 



9 

7 
4 

2 
o 



3P 

09 
46 

23 
00 



8I0 



o / 
180 00 

151 39 
132 15 
120 22 
112 42 
107 23 

103 26 
100 20 

97 48 
95 38 

93 45 
92 03 

00 31 
89 05 
87 46 
86 30 

85 18 
84 08 

83 01 

81 55 
80 51 

46 



U 



7»44 
77 41 

76 39 
75 37 
74 35 
73 33 
72 31 
71 28 

70 24 
69 20 
68 16 
67 10 
66 04 
64 57 

63 48 
62 38 
61 27 
60 14 

5900 
57 44 

56 27 
55 07 
53 46 
52 24 
5058 
49 31 

48 02 
46 29 
44 55 
43 20 
41 40 
3958 

38 13 
36 27 
34 36 
32 44 
30 48 
28 50 

2649 

24 46 
22 40 
20 31 
18 21 
16 08 

13 54 

II 38 

9 20 

7 00 

4 41 
2 21 
o 00 



94 32 
92 42 
91 05 
89 37 

S8 16 
87 00 

85 49 
84 40 

83 34 
82 30 

81 27 
80-26 

79 25 
78 25 
77 25 
76 25 

75 26 
74 27 
73 26 
72 26 
71 26 
70 25 

69 23 
68 20 
67 17 

fa 

64 02 

62 54 
61 45 
60 35 
59 23 
58 10 

5656 

55 39 
54 20 
53 01 
51 38 
50 14 
48 47 

47 19 
4548 
44 15 
42 39 
41 01 
39 21 

37 38 
35 52 

M 03 
32 12 

30 18 
28 21 

26 22 
24 20 
22 17 
20 10 
18 02 
15 52 

13 39 
II 25 



I 

4 

2 
o 



10 

53 
36 
18 
00 




8558 
84 52 
83 4Q 
82 48 
81 48 
80 50 



75 
7? 



52 
54 



77 58 
77 02 
76 05 
7508 

74 " 
73 15 
72 17 
71 18 
70 20 
69 21 

68 20 
67 19 
66 17 

65 15 
64 II 

63 06 



61 59 
60 51 

59 42 
5831 
57 20 
5606 



54 51 
53 33 
52 12 
50 52 

49 29 
48 04 

4636 

4507 

43 35 
42 00 

40 23 
3843 

37 01 
35 16 
33 30 
31 40 
29 47 
27 52 

25 55 

23 56 
21 53 
19 49 
17 43 
15 34 

13 25 
II 13 



00 
46 

00 



32® 


330 


340 


/ 


/ 


/ 


180 00 


180 00 


180 00 


144 3» 


133 16 


115 11 


124 20 


114 31 


102 13 


 "2 32 
106 58 


105 42 


97 03 


10044 


9404 


102 32 


97 23 


91 58 


99 16 


9452 


90 20 


96 41 


92 52 


8857 



8 
6 

4 

2 
O 



50 
38 
26 

13 
00 



36<> 



87 44 
8637 
85 35 
8436 

8338 
82 43 
81 48 

8054 
80 01 

79 09 

78 16 

77 23 
76 30 

75 38 
74 44 
73 50 

72 57 
72 02 

71 06 

70 10 

69 14 

68 17 

67 18 

66 18 

65 18 

64 17 

63 14 
62 10 

61 04 
5958 
58 50 
57 41 
56 30 
55 16 

54 02 
52 46 
51 27 
50 07 
48 45 
47 21 

45 54 
44 25 
42 54 
41 21 

39 45 

30 07 

36 26 
34 42 
32 57 

31 o? 
29 18 

27 25 

25 29 
23 31 
21 31 
19 28 
17 24 
15 18 

13 10 
II 01 



8q 


17 


Ss 


34 


8751 


87 


08 


86 


24 


85 


41 


8457 


84 


13 


S3 


29 


82 


45 


82 


01 



81 16 
80 31 

79 45 

7859 
78 12 

77 26 

7638 
75 50 
75 01 
74 12 
73 22 
72 32 

71 41 
70 48 

6956 
69 02 
68 07 
67 II 

66 15 

65 17 
64 18 

63 18 
62 16 
61 14 

60 10 
59 04 
57 57 
56 49 
55 39 
54 27 

53 13 
51 58 
50 40 
49 21 
48 00 
46 37 

45 " 
43 44 
43 14 
40 41 

39 07 
37 30 

35 50 
34 08 
32 24 

30 37 
28 48 

26 56 

25 02 
23 06 
21 08 
19 08 
17 05 
15 01 

12 56 
10 49 
8 40 
6 31 
4 21 
2 II 
o 00 



Hoar Angle. 



1ft. 
O 



2 



3 



6 



8 



9 



10 



11 



12 



00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
50 
00 



In North Utitade, when the star is risine or East of the meridian, the tabulated azimuths are reckoned from North to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from North to West. 

In Soeth latltade, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from South to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from South to West. 

When the latitude and deellnatloM are of different name, the tables are to be entered with the supplement of the hour angl« and the 
supplement of the tabulated azimuth is to be taken for the required true bearing. 
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AZIMUTH OR TRUE BEARING. 



LATITIJDB 36<>. 



DECLINATION— SAME NAME AS— LATITUDE. 



I«ATITU1IE 350. 



JHonr Aniflei 



O 



6 



9 



10 



11 



13 



in. 
00 
10 
20 
80 
40 
60 

00 
10 
20 
30 
40 
50 

00 
10 
30 
SO 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
60 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
60 

00 
10 
20 
30 
40 
60 
00 



o 00 
63 07 

74 45 

78 32 

80 07 
8047 

8059 
8055 
80 40 

80 20 

79 54 
79 25 

7852 
78 18 

77 40 
77 03 



76 
75 



23 
41 



74 59 


73 20 


74 16 


72 42 


73 32 


72 01 


72 46 


71 20 


72 00 


70 37 


71 13 


6952 


70 24 


6907 


69 34 


68 20 


68 44 


67 32 


6752 


6642 


^59 


65 54 


66 06 


65 00 


65 11 


64 06 


64 15 


63 12 


63 17 


62 17 


62 IQ 
61 18 


61 19 


60 20 


60 17 


59 21 



59 15 
58 10 
57 04 
55 57 
54 48 
53 37 

52 25 
51 10 
49 54 
48 35 
47 16 
45 54 

44 29 
43 02 

41 33 
40 02 

38 29 

36 53 

35 15 
33 34 
31 52 
30 05 
28 18 
26 28 

24 36 
22 42 
20 46 
18 47 
16 46 



86° 37< 



o 00 

44 36 
62 14 

69 35 
12 

10 



73 
75 



76 16 

76 51 

77 06 

77 09 
77 01 
76 47 

76 27 
76 03 

75 35 
75 05 
74 31 
73 56 



58 19 
57 i€ 
56 II 
55 05 
53 57 
52 48 

51 36 
50 22 

49 07 
47 49 
46 31 
45 10 

43 46 

42 21 

40 53 
39 23 
37 50 
36 16 

34 39 
33 00 
31 19 I 
29 35 ! 
27 49 
26 00 

1 
24 10 I 
22 18 
20 24 
18 27 
16 29 



14 45 


14 29 


12 41 


12 27 


10 37 


10 25 


831 


8 21 


624 


6 17 


4 16 


4 12 


2 08 


2 06 


00 


00 



38° 



1? 



o / I 

o 00 I 

33 05 
51 48 

61 21 ' 
6636 1 

6942 ; 

I 

'I 37 

72 49 , 

73 33 

73 57 , 
7408 I 

74 08 I 

74 00 ' 
7348 
73 29 
73 06 
72 40 
72 II 

71 39 
71 06 

70 30 
69 52 
69 12 
6831 

67 49 
67 05 

66 16 
65 32 
64 43 
63 53 

63 02 

62 09 
61 15 
60 19 
59 22 
58 23 

57 23 

56 21 

55 17 
54 13 
53 06 
51 57 

50 47 
34 



21 

47 04 
45 46 
44 26 

43 03 
41 40 

40 13 
3844 
37 13 
35 40 

34 <^ 
32 26 
30 46 

29 04 
27 20 

25 33 

23 45 
21 54 
20 01 
18 07 
16 10 

14 13 

12 14 

10 14 

8 12 

6 10 

4 07 
2 03 
o 00 



390 



o 00 

25 47 
43 28 
54 02 
60 27 
64 29 

67 06 
6851 
70 01 

70 47 

71 15 
71 29 

71 34 

71 31 
71 21 

71 07 

7047 
70 24 

69 59 



68 23 

67 47 
67 10 

66 30 
65 48 
65 05 
64 21 

ll^ 

61 56 
61 05 
60 12 
59 18 
58 22 
57 25 

56 26 

55 25 

54 23 

53 19 
52 
51 



a 



45 
4* 



57 
46 



45 01 
43 42 

42 20 
40 58 

39 33 
3805 

36 35 

35 03 

33 29 

31 52 
30 14 
28 33 
26 51 
25 06 

23 19 
21 30 
19 40 

17 47 
15 53 
13 57 

12 00 

10 02 
803 
6 03 
4 02 
2 01 
o 00 



40° 



410 



/ 


/ 


00 


00 


20 53 


17 25 


3656 


31 46 


47 43 
54 48 


42 18 


49 43 


59 32 


•j^ yf 



62 45 

65 00 t 

6633^ 

67 39 I 

68 22 I 
6851 

I 

69 08 

69 15 
69 14 

66 07 
68 55 

6837 

68 16 

67 52 
67 25 

6655 
66 22 I 
65 48 I 

65 II , 
64 31 

63 51 

53 09 
62 25 

61 39 

60 51 
60 01 
59 10 
58 18 
57 23 
56 28 

55 30 

54 30 
53 30 
52 27 
51 25 
50 16 

49 08 ! 

47 58 
46 46 
45 32 
44 16 
42 58 



41 
40 



38 
16 



3853 
37 26 
3558 
34 27 

32 55 
31 20 

20 42 
26 03 
26 23 
24 39 

22 54 

21 07 



J9 
17 



18 
27 



15 35 
13 41 



II 

9 

7 
5 

3 
I 
o 



47 
50 
54 
56 
58 

59 
00 



5836 

61 15 

63 10 

64 33 

65 32 

66 14 

66 42 

6659 

67 06 

67 07 
67 01 

66 49 

6634 
66 14 

65 52 
65 25 
6456 
64 25 

63 51 
63 14 

62 36 
61 56 
61 14 
60 30 

59 44 
58 57 
5807 
57 16 
56 23 
55 29 

54 33 
53 35 
52 35 
51 34 
50 31 
49 25 

48 18 
47 00 
4558 
44 4^ 
43 32 
42 14 

4055 
39 35 
38 12 

36 47 
35 19 
33 51 

32 19 
30 46 
29 II 
27 32 

25 53 
24 12 



22 29 

20 43 

1856 
17 08 
15 18 
13 26 



" 33 



39 

45 

49 

53 

57 
00 



42° 



o 00 

14 5» 

27 40 
37 52 
45 10 
5038 

54 39 
57 38 
59 52 

61 31 

62 45 

63 38 



64 
64 
64 



17 
43 
59 



6506 

65 07 
65 01 

64 51 
6436 
64 17 

63 55 
63 30 
63 01 



5838 
57 52 
57 04 
56 15 
55 23 
54 30 

53 35 
52 39 
51 41 
50 40 
49 38 
48 34 

47 28 
46 21 

45 " 
44 00 
42 46. 

41 30 

40 12 
3854 
37 31 
36 08 
34 42 
33 15 

31 44 
30 13 
28 39 
27 03 

25 24 
23 45 

22 03 
20 19 
18 
16 
15 00 
13 " 



43< 



4^ 



II 
9 
7 
5 
3 
I 
o 



19 
29 
36 
42 

48 

54 
00 



00 

12 53 
24 21 

33 46 
41 06 

46 43 

5058 
54 12 
56 40 
58 34 

60 00 

61 04 

61 52 

62 28 

62 51 

63 06 
63 13 
63 13 

63 07 
62 57 
62 42 
62 24 

62 03 

6i 36 



62 30 


61 09 


61 56 


60 38 


61 21 


60 05 


6043 
60 04 


59 29 
58 52 


59 22 


58 12 



57 30 
5646 
56 00 
55 12 
54 22 
53 31 

52 37 
51 4« 
50 45 
49 46 
48 46 

47 43 

46 38 
45 31 
44 23 
43 13 
42 01 
40 46 

39 29 
38 12 
36 51 
35 29 
34 04 
32 38 

31 09 

29 39 

28 07 

26 32 

24 56 
23 18 

21 38 
1956 
18 14 
16 28 

14 43 
" 55 

II 06 

9 n 

7 27 

536 
3 44 
I 52 

o 00 



440 



o 00 

II 10 
21 38 
30 24 

37 31 
43 08 

47 31 
50 56 
53 37 
55 42 
57 19 
5834 

59 31 

60 14 

60 46 

61 07 
61 20 
61 25 



61 2 
61 I 
61 08 
60 53 
60 35 
60 12 



5948 
59 19 
58 49 
58 16 
57 40 
57 02 

56 22 
55 40 
54 55 
54 09 
53 21 
52 31 

51 40 
y> 45 
49 50 
48 52 
47 52 
46 51 

45 48 
44 42 
43 36 
42 27 

41 16 
40 02 

3846 

37 30 
36 II 
34 50 
33 27 
32 02 

30 35 
29 06 

27 35 
26 02 
24 28 
22 51 

21 13 

19 33 
17 52 
16 09 

14 25 
12 40 

10 54 
9 06 



iS 

29 
40 

50 
00 



46< 



P 



52 
51 



7 
5 

3 
I 
o 



o 00 
10 04 
19 23 
27 32 
34 20 

39 52 

I 

44 19 ' 
47 52 
50 40 
52 55 
54 41 I 
5606 ! 

57 " , 
5802 i 

5840 
59 07 
59 26 I 

59 37 I 

I 

59 40 I 
59 39 
59 32 
59 22 I 
59 06 I 



58 25 
58 00 
57 31 
57 00 
56 27 
55 52 

55 13 

54 33 
53 51 
53 07 



19 
31 



50 41 
49 48 
48 54 
47 57 
46 59 
45 59 

44 57 
43 53 
42 47 

41 39 
40 29 

39 17 

3804 
3648 

35 3» 
34 10 
32 49 
31 25 

30 00 
28 32 

27 03 

25 32 

23 59 
22 24 

20 48 
19 10 

17 31 
15 50 
14 08 
12 25 

10 41 
855 



09 
22 

35 

48 

00 



46° 



41 19 
44 57 
47 52 

50 U 

52 09 

53 40 

54 53 

55 51 
5636 
57 09 
57 32 
5748 

57 57 

58 00 

57 57 
57 SO 
57 37 
57 22 

57 03 

56 40 
56 14 
55 46 
55 15 
54 41 



54 
53 

52 45 
52 
51 
50 31 



45 



42 

51 



I 



47 58 
47 02 ' 
46 06 
45 07 

44 06 I 
43 03 I 
41 58 
40 52 
43 
34 



3S 
3f 



37 21 
36 07 
34 51 
33 32 
32 II 
30 49 

20 26 
28 00 
26 32 
25 02 I 

23 31 ' 

21 58 1 

20 a4 
18 48 , 
17 10 ' 
15 32 
13 51 
12 10 

10 28 
8 44 



47° I Hour Ani^le* 



/ 


/ 


00 


00 


9 00 


8 07 


17 24 


1551 


25 01 


22 51 


31 30 


2859 


3654 


34 12 



7 
5 
3 
I 
o 



00 
16 

31 
46 
00 



3835 
42 13 

45 »3 

47 40 

49 42 

51 19 

52 39 

53 42 

54 32 

55 " 

55 40 

56 01 

56 14 
56 21 
56 22 
56 18 
56 09 
55 56 

55 40 
55 20 
54 56 
54 30 
54 01 
53 29 

52 55 
52 19 
51 40 

50 59 
50 15 
49 30 

48 42 
47 53 

47 01 

46 08 



45 
44 



12 

15 



43 15 
42 13 
41 10 
40 05 

3857 
37 49 

3638 
35 24 
34 10 
32 .53 
31 34 
30 13 

28 51 
27 26 
26 00 
24 32 

23 03 
21 31 

19 59 
18 25 

16 49 
15 12 

13 34 
" 55 

10 14 

8 34 



6 
5 

3 
I 

o 



51 
09 
26 

44 
00 



O 



2 



3 



9 



10 



11 



12 



00 
10 
20 
30 
40 
60 

00 
10 
20 
30 
40 
60 

00 
10 
20 
30 
40 
60 

00 
10 
20 
30 
40 
60 

00 
10 
20 
30 
40 
60 

00 
10 
20 
30 
40 
60 

00 
10 
20 
30 
40 
60 

00 
10 
20 
30 
40 
60 

00 
10 
20 
30 
40 
60 

00 
10 
20 
30 
40 
60 

00 
10 
20 
30 
40 
60 

00 
10 
20 
30 
40 
60 
00 



In North Ifttltnde, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from North to East: and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from North to West. 

In Hoath latitude, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from South to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from South to West. 

When the Utltnde and deellnatlon are of different name, the tables are to be entered with the supplement of the hour angle and the 
supplement of the tabulated azimuth is to be taken for the required true bearing. 
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AZIMUTH OR TRUE BEARING. 



UkTlTVDB 360. 



DBCI^INATION— SAME NAMB AS— LATITUDE. 



UkTITVIIB 3S<>. 



Hoar AuiTle* 



O 



3 



& 



6 



9 



lO 



11 



12 



OO 
10 

%o 

30 
40 
SO 

OO 
lO 
SO 
SO 
40 
60 

OO 
lO 
SO 
SO 
40 
60 

OO 
10 
SO 
SO 
40 
50 

OO 
lO 
SO 
SO 
40 
60 

OO 
lO 
SO 
SO 
40 
50 

OO 
lO 
SO 
SO 
40 
50 

OO 
lO 
SO 
SO 
40 
50 

OO 
lO 
SO 
SO 
40 
50 

OO 
lO 
SO 
SO 
40 
50 

OO 
lO 
SO 
SO 
40 
50 

OO 
lO 
SO 
SO 
40 
60 
OO 



48® 



o 

7 
14 



OO 
23 



2o 57 
26 44 

31 45 

36 02 

39 39 
42 42 

45 13 
47 18 

49 02 

50 27 

51 35 
5230 
53 
53 
54 



14 



54 30 
5442 
54 46 
54 46 
54 40 
5430 

54 16 
53 59 
53 38 
53 14 
52 47 
52 17 

51 45 
51 10 
50 33 

49 54 
12 

29 



Ji 



47 42 
aC 54 
46 04 

45 
44 
43 



12 

17 
21 



42 23 
41 23 
40 21 

39 17 
38 II 

37 04 

35 54 
34 42 
33 28 
32 13 
30 56 
29 37 

38 15 
26 M 



25 28 
24 03 
22 34 
21 05 

19 34 
18 02 

16 28 
14 

13 
II 40 

10 02 

8 23 
6 42 



5 
3 
I 
o 



03 
22 

41 
00 



40O 



o 
6 



00 
44 



13 14 
19 15 
24 42 

39 31 

33 41 
37 16 

40 18 
42 52 

45 01 

46 48 

48 18 

49 31 
5031 
51 20 

51 58 

52 27 

5248 

53 03 
53 " 
53 13 
53 II 
53 04 

52 53 
52 38 

52 20 

5158 

51 33 
51 06 



5035 
50 02 
49 26 
4850 
48 09 
47 2? 

46 44 

45 56 
45 07 
44 16 
43 23 
42 28 

41 32 
40 33 
39 32 
3» 30 
37 25 
36 19 

35 " 
34 01 
3248 

31 34 
30 19 

29 00 

2741 
26 20 
24 57 
23 



22 
20 39 

19 10 

17 39 
16 07 

14 35 
13 01 

II 25 



I 



49 
12 

4 56 

3 17 

I 39 
o 00 



500 



I 



o 00 
6 II 
12 09 
17 46 
22 5 
27 21 



31 30 

35 01 
^ 02 
40 
42 

44 39 

46 12 

49 
50 08 

50 41 

51 05 
51 24 
51 35 
51 41 
51 41 
51 37 

51 29 
51 16 
51 00 
50 41 
50 19 
4952 

49 25 

4854 
48 19 

47 43 
47 05 
46 24 

45 42 
44 56 
44 09 

43 I? 
42 28 

41 35 

40 40 
39 42 
38 43 
37 41 

36 39 
35 33 

34 26 
33 17 

32 07 

30 55 
2Q 40 
28 24 

27 06 

2547 
24 26 

23 07L 
21 38 
20 13 

18 45 
17 16 

15 46 
14 15 
12 43 
II 10 



51* 



36 
01 

25 
50 
13 
37 
00 



o 00 
5 40 
II 12 
16 25 
21 14 
25 36 

39 39 
3255 

^ 28 
4C 40 
43 33 



44 

J? 



10 
30 
38 

47 34 

48 20 

4855 

49 24 

49 45 

50 00 
5008 
50 12 
50 10 

5004 

49 54 
49 41 
49 23 
49 03 
48 40 

48 13 
47 44 
47 12 

46 37 
46 01 

45 21 

44 40 
43 57 
43 II 
42 23 

41 33 
40 41 

39 47 
3851 
37 53 
36 53 
35 51 
34 48 

33 42 
32 35 
31 25 
30 15 
29 02 
27 48 

26 31 

25 13 
23 54 
22 32 
21 10 

19 45 

18 21 
16 54 
15 26 
13 58 
12 26 

10 55 



9 

I 

4 

3 
I 
o 



23 
50 
17 
43 
09 

35 
00 



5SO 



53° 



o / 

o 00 

5 15 
10 22 

15 13 

19 45 

23 54 

27 38 
3057 
3352 

36 36 
3839 

40 33 

43 II 

43 35 

44 45 

45 44 

46 33 

47 13 

47 43 

48 09 
48 35 
4836 

48 43 
48 44 

48 41 
4832 

45 21 
48 07 

47 47 
47 36 

47 02 

46 34 
46 04 

45 31 
44 56 
44 19 

43 39 
43 57 
42 12 

41 26 
40 29 

39 47 

38 55 

37 59 

37 03 
36 05 
35 04 

34 02 

32 57 
31 52 
30 45 
29 35 

38 23 
27 II I 

35 56 

24 40 

33 33 
22 03 

20 41 
19 19 

17 55 

16 31 

15 o§ 
13 38 
12 10 
10 40 



II 
40 

09 
37 
04 

33 
00 



540 



40 17 

41 43 
43 55 

43 56 

44 47 

45 29 

46 03 
46 30 

46 50 

47 05 
47 13 
47 17 

47 16 

47 10 

47 01 
46 49 

46 33 
46 13 

45 50 
45 34 
44 55 
44 25 
43 51 
43 15 

42 37 
41 56 
41 14 
40 28 

42 

5^ 



^ 



38 01 
37 08 
36 13 
35 16 
34 17 
33 16 

32 14 
31 09 
30 03 



28 
27 



00 


00 


551 


430 
854 


9 35 


14 09 

IB 24 


13 09 


1709 


22 30 


2053 


25 55 


24 17 


29 07 
31 58 


27 23 


3000 
3238 


34 29 


36 42 


3445 


3837 


36 44 



26 34 

35 20 
34 06 
22 51 

21 33 
20 14 

18 52 

16 08 
14 44 

13 19 
II 52 
10 26 



I 



8 58 
7 29 
00 

30 
00 



^ 



18 
02 



17 07 

15 46 
14 24 
13 00 
II 36 
10 II 

8 45 
7 19 
5 51 
4 M 
3 56 
I 29 
o 00 



550 



38 24 

39 51 
41 05 
43 09 
43 03 

43 48 

44 34 

44 54 

45 16 
45 33 
45 44 
45 50 

45 51 
45 48 
45 40 
45 30 
45 16 
4458 

44 37 
44 13 
43 46 
43 17 
43 45 
43 II 

41 34 
4055 

40 14 

39 31 
38 45 
37 57 

3708 
36 15 
35 22 
34 27 
33 29 
32 30 

31 28 
30 26 

2Q 21 
27 06 

25 57 

24 45 
23 32 
22 
21 

19 
18 



o 00 

4 II 
8 17 

13 15 
16 01 

19 33 

33 48 

'n 

30 52 

33 02 

34 56 

36 37 
3804 

39 20 

40 25 

41 31 

43 08 

42 46 

43 18 

43 43 

44 02 
44 15 
44 23 

44 26 
44 25 
44 20 
44 II 
43 59 
43 43 

43 24 
43 02 
43 37 
43 09 

41 39 
41 07 

40 31 

39 54 
39 14 
38 33 

37 48 
37 02 

36 14 

35 34 

34 32 
33 38 
32 41 

31 43 

3044 
29 43 
3d 40 

27 35 
26 28 

35 30 

24 II 
23 00 

21 47 

20 32 



660 



17 
00 



16 42 

15 23 
14 03 
12 41 
II 

9 



19 
56 



832 



oS 

43 
18 

53 
26 
00 



o 00 
354 

II 26 

'^58 
18 18 



21 24 
16 



S 



52 
29 12 

31 30 

33 12 

34 52 

36 20 

37 37 
3843 

39 41 

40 29 

41 10 

41 44 

42 II 

42 31 
42 47 

42 57 

43 02 
43 04 
43 00 

42 53 

43 43 
43 39 



6 70 





f 





00 


3 


38 


7 


12 


10 


40 


14 


00 


1709 


30 


05 


23 


50 


25 


21 


27 37 


29 41 


31 32 


3.3 


II 


34 


38 


35 


56 


37 


03 


38 


02 


3851 


39 34 


4009 
40 38 


41 


01 


41 


18 


41 30 


41 37 


41 


40 1 


■41 39 


41 


33 , 


41 


25 


41 


13 



3939 

38 53 
38 14 
37 34 
36 52 
36 07 

35 20 
34 32 

33 40 
3248 
31 54 
30 57 

2Q 59 
2859 
2758 
26 55 
25 49 

34 43 

33 35 
22 26 

21 15 
20 02 

18 49 
17 34 

16 18 
15 00 
13 43 
12 22 
II 03 
9 42 

8 19 
6 57 
5 35 
4 12 
2 48 
I 23 
o 00 



34 35 

33 37 
3348 
31 57 
31 04 

30 09 

29 12 

28 15 

37 15 
26 13 

35 10 

34 05 

33 59 

31 51 
20 42 

IQ 31 
17 06 

15 53 

14 36 

13 21 

12 03 

10 46 

9 27 



8 
6 

5 
4 

2 

I 
o 



68< 



o f 
o 00 



22 



9 

13 06 
10 05 

18 52 
21 29 

26 06 

38 07 

29 55 

31 33 

33 00 

34 18 

35 26 

36 24 

37 15 

37 Z9 
3836 

39 06 
39 31 

39 49 

40 04 

40 13 
40 17 
40 18 

40 15 
40 07 

39 57 



43 II 


40 57 
40 38 


3943 


41 51 


39 36 


41 28 


40 17 


30 06 


41 01 


39 53 


3844 


40 33 


'n 


38 19 


40 02 


37 51 



3835 


37 30 


37 49 


36 47 


37 13 


36 12 


3^ 34 


35 35 


3553 


34 55 


35 10 


34 14 

1 



33 30 

32 44 

31 56 
31 07 

30 16 
29 23 

28 27 

37 31 
26 33 

25 32 
24 30 
23 28 

22 M 

21 17 
20 10 
19 01 

17 51 
16 39 

15 28 
14 14 
13 00 

II 44 

10 29 

9 12 



07 

47 


l^ 


25 


5 17 


05 


3 59 


44 


2 39 


21 


1 19 


00 


00 



&9^ 



o t 
o 00 
3 10 

6 17 

9 20 

12 16 

1505 

17 44 

30 13 

22 32 
24 40 
26 37 

28 23 

29 59 

31 25 

32 42 

33 50 

34 50 

35 41 

36 27 

37 04 

37 37 

38 03 
38 23 
3838 

38 49 
3856 
3858 
3856 
3850 
3841 

38 29 
38 



t 



37 
37 35 
37 II 
36 45 

36 16 
35 44 
35 10 
34 35 
33 57 
33 17 

32 35 

31 50 
3' 04 
30 16 
29 27 
28 35 

27 41 
26 46 

25 50 
24 52 
23 52 

32 51 

21 47 
20 43 
19 37 
18 30 
17 23 
16 13 

15 03 
13 51 
12 59 
II 26 

10 II 
85: 



/ 
6 

5 
3 

2 

I 
o 



41 



52 
35 
17 
00 



I 



Hoar Aiicle« 



O 



3 



6 



8 



10 



11 



IS 



ni. 
00 
10 
SO 
SO 
40 
60 

00 
10 
SO 
SO 
40 
60 

00 
10 
SO 
SO 
40 
50 

00 
10 
SO 
SO 
40 
50 

00 
10 
SO 
SO 
40 
60 

00 
10 
SO 
SO 
40 
50 

00 
10 
SO 
SO 
40 
50 

00 
10 
SO 
SO 
40 
50 

00 
10 
SO 
SO 
40 
50 

00 
10 
SO 
SO 
40 
50 

00 
10 
SO 
SO 

40 

50 

00 
10 
SO 
SO 
40 
50 
00 



In North latitiide, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from North to East; and 
when the star is setting^ or West of the meridian, the tabulated azimuths are reckoned from North to West. 

In South latltvde, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from South to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from South to West. 

When the latitude and deellnatloii are of dlfcreat BaMe, the tables are to be entered with the supplement of the hour angle and the 
snpplement of the tabulated azimuth is to be taken for the required true bearing. 
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AZIMUTH OR TRUE BEARING, 



liATITUDB 35°. 



DECLINATION— SAME NAME AS— LATITUDE. 



LATIIUDE 350. 



HourAnsl^* 



60° 61« 



e2P 63° 64<> 65° 



li. 
O 



3 



6 



9 



10 



11 



12 



in. 
00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
60 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
30 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 
00 



o 00 

2 57 

5 53 
8 44 

11 30 

14 09 

16 39 

19 02 

21 15 

23 17 

25 II 

26 54 

28 29 

29 57 

31 10 

32 17 

33 17 

34 09 

34 55 

35 34 

36 07 

36 35 

36 5*> 

37 13 

37 26 
37 33 
37 37 
37 37 
37 33 
37 26 

37 16 
37 02 
36 45 
36 25 
36 c« 
35 38 

35 " 
34 41 
34 09 
33 35 
32 58 
32 20 

31 39 

30 56 
30 12 
2Q 25 
28 37 

27 47 

26 55 
26 02 

25 07 

24 10 
23 12 

22 13 

21 12 

20 09 

19 05 
18 00 

16 54 

15 46 

1438 
13 28 

12 18 
II 07 

55 
42 



I 



28 

14 
01 

46 
31 
15 
00 



o 00 
2 46 

5 30 

8 10 

10 46 

13 16 

15 39 

17 54 

20 00 

21 59 

23 48 

25 29 

27 00 

28 23 

29 39 

30 46 

31 45 

32 38 

33 24 

34 04 

34 38 

35 06 
35 30 

35 47 

36 oi 

36 II 
36 16 
36 17 

36 15 
36 09 

36 00 
35 47 
35 33 
35 15 
34 54 
34 31 

34 05 
33 37 
33 06 
32 33 

31 59 
31 21 

30 42 
30 01 
2Q 18 
28 33 

27 47 

26 58 

26 08 

25 17 

24 23 
23 28 

22 31 
21 34 

20 34 
19 34 

18 32 
17 29 

16 24 

15 19 

14 12 

13 05 

11 56 

10 47 

9 37 
8 27 






16 

03 
52 
39 
27 
13 
00 



o 00 

5 08 

7 39 

10 06 

12 27 

14 42 
16 50 
18 51 

20 44 

22 29 

24 07 

25 36 

26 57 

28 II 

29 17 

30 16 

31 08 

31 55 

32 35 

33 10 

33 40 

34 04 
34 23 

34 37 
34 49 
34' 55 
34 50 
34 57 
34 53 

34 45 
34 34 
34 20 
34 04 
33 45 
33 24 

32 59 
32 32 
32 03 
31 32 
30 59 
30 23 

29 45 
29 06 

28 25 

27 41 
26 57 
26 10 

25 21 
24 32 

23 39 
22 47 

21 51 
20 55 

IQ58 

1859 
18 00 

1658 

15 55 
14 51 

13 47 
12 4T 

11 35 
10 28 

9 20 

8 12 



7 
5 



03 
52 



4 43 
3 33 



2 
I 
o 



22 

II 
00 



o 

2 

4 
7 
9 



00 

25 
48 
10 

27 



II 40 

1348 

15 49 

17 45 
19 32 

21 14 

22 47 

24 14 

25 33 

26 45 

27 50 

28 48 

29 41 

30 28 

31 08 

31 44 

32 14 
32 38 

32 58 

33 15 
33 27 
33 34 
33 38 
33 39 
33 36 

33 30 
33 20 
33 08 
32 54 
32 30 
32 16 

31 52 
31 27 
31 01 

30 31 
2958 
29 25 

23 49 
28 10 

27 30 
26 49 

26 06 

25 21 



24 34 
23 46 


22 


56 


22 


05 


21 


II 


20 


17 


10 


21 


18 


24 


17 


26 


16 


27 


15 


26 


14 24 



13 22 
12 19 

II 15 
10 09 

9 03 

7 57 



6 
5 
4 
3 
2 

I 

o 



49 
42 

34 
26 

18 

08 

00 



o 

2 



00 

15 
30 

42 

851 
10 56 



i 



12 57 
14 52 
16 42 
18 24 

20 01 

21 31 

22 55 

24 II 

25 21 

26 26 



27 

28 



24 
16 



29 02 

29 43 

30 18 

30 49 

31 15 
31 35 

31 53 

32 05 
32 14 
32 20 
32 22 
32 20 

32 14 
32 06 
31 56 
3» 42 
31 26 
31 08 

30 46 

30 2X 

29 56 
29 28 

2858 

28 25 

27 51 
27 15 

26 37 
25 56 
25 15 
24 32 

23 46 
22 59 
22 II 
21 21 
20 30 

19 38 

i3 44 
1748 
16 53 
15 55 
14 56 
13 57 

12 56 

II 55 

10 53 

9 50 

846 

7 41 



6 

5 
4 
3 

2 
I 
o 



37 
31 
25 
19 
13 
06 

00 



o 00 

2 06 

12 

16 

8 18 

10 15 



i 



12 08 

13 57 
15 41 

17 20 

18 52 
20 18 



21 39 

22 53 

24 02 

25 04 

26 01 

26 51 

27 38 

28 18 

28 54 

29 24 

29 51 

30 13 

30 30 
30 44 

30 54 

31 01 
31 03 
31 03 

30 59 
30 52 
30 43 
30 31 
30 16 
30 00 

29 39 
20 16 



28 52 
28 25 

27 57 
27 26 

26 

26 

25 41 
25 04 
24 23 
23 41 

22 58 
22 13 
21 27 
20 38 
ic 
It 

18 06 

17 13 
16 19 

15 23 
14 27 
13 29 

12 31 
II 31 
10 31 

9 30 
8 28 
7 26 



6 

5 
4 

3 

2 
I 
o 



23 
20 

17 
12 

09 
04 

do 



66' 



o 
I 
3 
5 

7 
9 



00 

58 
56 
52 
46 

3^ 



II 23 
13 05 
44 
17 
17 45 
19 08 



\i 



20 25 

21 37 

22 43 

23 44 

24 39 

25 29 

26 15 

26 55 

27 30 

28 01 
28 28 

28 50 

29 08 
29 23 
29 34 
29 41 
29 45 
29 40 

29 44 
29 38 
29 30 

29 19 

20 06 

28 50 

28 32 
28 10 

27 48 
27 22 

26 55 
26 26 

25 55 
25 22 

24 46 
24 10 

23 31 
22 51 

22 09 

21 26 
20 42 

19 56 
19 oS 
18 19 

17 29 
16 37 
15 45 
14 51 
13 56 
13 01 

12 05 

II 07 
10 10 
10 
II 

7 II 



t 



6 10 

5 °9 
4 08 

3 06 

2 04 

I 02 

o 00 



67* 



o 
I 

3 
5 
7 



00 

50 
41 
29 
15 



8 58 

10 39 

12 16 

13 49 

15 18 

16 41 

18 01 

19 14 

20 23 

21 27 

22 26 

23 20 

24 09 

24 53 

26 40 

27 06 

27 29 

2748 

28 03 
28 15 
28 23 
28 28 
28 29 

28 28 
28 24 
28 17 
28 c8 
27 55 
27 41 

27 24 
27 04 
26 43 
26 19 

25 53 
25 25 

24 56 

24 24 

23 50 

23 15 
22 39 

22 00 

21 21 
20 39 
19 56 
19 12 
18 25 

17 39 

16 50 
16 01 

15 II 

14 20 

13 26 
12 33 

11 38 
10 43 

9 47 
8 50 



5 
4 

3 
2 
I 
I 
o 



57 
58 
59 
59 

59 
cx> 

00 



I 



68° 






00 


I 


43 


3 


26 




06 


6 


46 


8 


24 



9 


58 


II 


29 


12 


57 


14 


21 


1540 


16 


54 



18 06 

19 II 

20 13 

21 10 

22 02 

22 50 

23 33 

24 13 

24 48 

25 18 

^•^ 

26 27 

26 43 
2656 

27 05 
27 10 
27 12 

27 12 

27 09 
27 04 
26 55 
26 44 
26 31 

26 16 
2558 
25 38 
25 15 
24 50 
24 24 

23 56 
23 26 
22 54 
22 21 

21 46 
21 09 

20 31 

19 52* 
19 10 
18 27 

17 43 
16 59 

16 12 
15 24 
14 36 
13 47 
12 56 
12 05 

II 13 
10 19 

25 

31 

35 
40 



5 
4 

3 

2 

I 
o 
o 



44 
47 
50 

52 

56 
58 
00 



69° 70° 



I 



o 
I 

3 

4 
6 



00 

36 
II 
46 

19 
50 



9 19 
10 44 

12 06 

13 25 

14 41 

15 51 

16 59 
18 02 



19 


01 


19 55 


20 


46 


21 


33 


22 


15 


22 


53 


23 


28 


2358 


24 25 


2447 


25 


08 


25 


11 


25 


25 


46 


25 52 


25 


56 



25 57 
25 5^ 
25 49 
25 43 
25 33 
25 21 

25 07 
24 50 
24 32 

24 10 

23 47 
23 23 

22 57 
22 28 
21 

21 

20 53 
20 17 



26 



19 41 

10 04 
18 24 

17 43 
17 01 

16 18 

15 33 
14 48 

14 02 

13 14 
12 25 

11 36 

10 46 

9 54 
9 03 
8 10 
. 7 18 
6 24 



5 
4 

3 

2 

I 
o 
o 



30 
35 
41 
46 
51 
55 
00 



00 
30 
58 
26 

53 
18 



8 40 

10 00 

11 18 

12 32 

ij 43 

14 51 

15 55 

16 55 

17 51 

18 44 

19 32 

20 17 

20 58 

21 36 

22 09 

22 38 

23 05 
23 28 

23 48 

24 04 

24 17 
24 28 

24 35 
24 39 

24 41 
24 39 
24 36 

24 30 
24 21 
24 10 

23 57 
23 42 
23 25 
23 06 
22 44 
22 20 

21 55 
21 29 
21 00 
20 30 

19 59 
19 26 

18 50 
18 14 

17 37 
16 50 

16 18 
15 37 

14 54 
14 II 

13 26 

12 41 

II 54 
II 06 

10 19 

9 30 
8 40 

7 50 
6 59 



16 

24 

32 

46 

53 
00 



HEonr Angle* 



O 



5 



6 



9 



10 



11 



12 



00 
10 
20 
30 
40 
60 

00 
10 
20 
30 
40 
60 

00 
10 
20 
30 
40 
60 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 
00 



In Korth Utltadej when the star is risin|f or East of the meridian, the tabulated azimuths are reckoned from North to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from North to West. 

In Sonth latitude, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from South to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from South to West. 

When the latitude and declination are of different name, the tables are to be entered with the supplement of the hour angle and the 
supplement of the tabulated azimuth is to be taken for the required true bearing. 
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AZIMUTH OR TRUE BEARING. 



LATITVDB 360. 



DECLINATION— SAME NAME AS—LATlTUDE. 



i^TiTiJDB ae^". 



Hour angle. 



1ft. 
O 



3 



6 



9 



lO 



11 



12 



24' 



25< 



in. 

OO 
lO 
20 
SO 
40 
50 

OO 
lO 
20 
30 
40 
&0 

OO 
lO 
20 
30 
40 
50 

OO 
lO 
20 
30 
40 
50 

OO I 

lO 

20 

30 

40 

50 I 

OO 

lO I 
20 

30 ; 

40 ! 
50 

op I 

lO I 
20 I 
30  

40 I 
50 I 

OO 

lO I 
20 
SO I 
40 I 
50 

OO 
lO 
20 
30 
40 
50 

OO 
lO 
20 
SO 
40 
50 

OO 
10 
20 
SO 
40 
50 

OO 
10 
20 
SO 
40 
50 
OO 




28 44 
23 40 
19 20 

15 32 
12 12 
09 14 

06 35 
04 10 
01 57 
99 53 
97 59 
96 II 




8538 
84 17 

8258 
81 40 
80 23 
79 07 

77 50 
76 34 
75 19 
74 02 
72 46 
71 29 

70 II 
6852 

67 34 
66 13 

64 51 
63 28 

62 03 

60 36 

59 09 

57 39 
56 07 

54 32 

52 56 
51 17 
49 36 
47 51 
46 05 

44 14 

42 21 
40 24 

38 25 
36 23 
34 16 
32 07 

29 54 
27 38 
25 20 

22 58 
20 32 
18 05 

^5 35 
13 02 
10 28 



7 
5 

2 
o 



53 
16 

38 
00 



26° I 27' 



/ 


f 


180 00 
168 16 

157 17 

147 35 
139 16 

132 15 


180 00 
167 14 
155 28 
145 16 
136 42 
129 38 


126 22 


123 47 


121 22 


118 54 


117 07 

"3 25 
no 12 


"4 45 
III 12 
108 06 


107 20 


105 21 


104 46 

102 26 

100 18 

98 20 


102 54 
100 40 

9837 
96 43 



96 29 

94 45 

93 06 
91 32 
90 02 

8836 
87 12 

85 50 

84 30 
83 II 
81 54 
80 38 

?IS 

76 53 
75 3^ 
74 23 
7308 

71 52 
70 37 

69 20 

68 02 

6643 
^ 23 
64 03 
62 40 

61 17 

51 
23 

56 54 
55 23 
53 49 

52 13 
50 36 
4855 
47 " 
45 25 ' 
43 36 
I 

41 43 
39 49 
37 50 
35 49 
33 45 
31 36 

29 25 I 
27 12 
24 55 
22 35 
20 12 

»7 47 

I 

15 19 
12 49 
10 17 1 

7 44 
5 " 
2 35 
o 00 



94 57 
93 17 

91 42 
90 12 
88 45 
87 21 

8559 



84 40 I 83 



180 00 
166 00 
153 18 
142 34 
133 48 
126 45 

121 00 
116 15 
112 16 
108 52 

105 54 
103 18 

100 57 
9850 
96 53 
95 05 
93 23 
91 48 

90 16 
88 50 
87 26 
86 04 

84 45 
8-* Si 



83 22 
82 06 
80 50 

36 
22 

7708 

75 55 

74 41 
7328 

72 14 

70 59 
69 44 

68 28 
67 II 
65 53 
64 35 
63 15 
61 53 

60 29 
59 05 
57 37 
56 09 
54 37 
53 OS 



51 31 
49 54 
48 14 
46 31 
44 46 
42 59 



41 07 

39 1 3 
37 16 
35 16 
33 13 
31 07 

2858 

26 45 

24 30 
22 13 

19 52 
17 29 

15 03 
12 36 

10 06 

736 

5 05 

2 33 
o 00 



I 

5 
45 
32 
20 



82 
80 

77 
76 08 

7456 

73 43 
72 31 

71 18 
70 05 
68 51 

67 35 
66 20 

65 03 

63 45 
62 26 
61 04 

59 42 
58 19 
56 52 
55 24 
53 53 
52 22 

50 48 
49 J2 
47 34 
45 52 
44 07 
42 20 

40 30 
38 37 
36 42 
34 43 
32 42 
30 37 

28 30 
26 19 
24 06 

21 50 

19 32 



2 
o 




17 


II 


M 


48 


12 


23 


9 


57 


7 


29 


5 


00 



30 

00 



46 

21 

54 
27 
00 



180 00 
164 29 

150 43 
»39 27 
130 34 
123 35 

118 00 
113 27 
109 40 
106 26 
103 38 

lOI II 

9858 

9658 

95 06 

93 24 

91 47 
90 17 

8849 
87 26 

8605 
8447 
83 31 
82 17 

81 04 

79 51 
7839 
77 28 
76 18 

75 07 

73 56 
72 45 
71 35 
70 23 
69 10 
6758 

66 
65 

64 13 
62 56 

61 37 
60 17 

58 55 
57 31 
56 07 

54 39 
53 " 
51 39 

50 06 
48 30 
46 52 
45 " 
43 29 
4* 42 

39 53 
38 02 
3608 

34 " 
32 10 
30 07 

28 02 

25 53 
23 42 
21 28 
19 12 
16 54 

14 32 
12 10 



20° 



80 00 
62 43 
47 33 
35 50 
27 04 
20 06 

14 45 
10 27 

06 54 

03 53 
01 17 

98 59 

96 55 
95 02 
93 18 
91 41 
90 10 

8844 

87 21 
86 00 
84 44 
83 29 
16 

04 



82 
81 



79 53 
7843 
77 33 
76 24 

75 15 
74 06 

72 56 

71 47 
70 38 

69 27 

68 16 

67 04 

65 50 

64 37 
63 22 

62 06 
60 48 
59 29 

5808 
56 45 
55 21 
53 55 
52 26 

50 57 

49 24 

47 49 
46 12 

44 
42 
41 05 

39 18 
37 28 
35 35 
33 38 
31 40 
29 39 



30° 



27 

25 

23 
21 



18 
07 



18 52 
1636 



14 
II 

9 

y 
4 

2 
o 



18 

57 
36 
13 
49 
24 
00 



180 00 

160 02 

143 39 

131 33 
122 46 

116 15 



16 
16 



ITI 
107 

103 59 

101 13 

98 49 

96 42 




8550 
8434 
83 21 
82 10 

8059 
79 49 

7841 

77 33 
76^ 

75 19 
74 12 
73 04 

71 56 
70 49 

60 40 
68 30 
67 21 
66 10 

6458 
63 45 
62 31 

61 15 

59 59 
5840 

57 20 
5558 
54 35 
53 10 
51 43 
50 13 

48 42 

47 08 

45 32 

43 53 
42 12 

40 28 

3842 
3652 
35 01 
33 07 
31 10 
29 09 

27 07 
25 02 
22 55 
20 45 
18 33 
16 19 

14 02 
II 

9 
7 
4 

2 
o 



05 
44 
22 

00 



31° 



o ^ 
180 00 

157 40 
13846 
126 32 
118 06 
112 04 

107 3D 

103 54 
100 57 

98 28 

96 18 

94 22 

92 38 
91 01 

89 33 
88 09 

8649 
8533 

84 19 

8307 

8157 
80 49 

79 4» 

78 34 

77 30 
76 24 

75 19 
74 13 
73 07 
72 02 

70 56 

69 49 
68 42 

67 34 
66 2S 
65 16 

64 05 
62 52 
61 40 
60 25 

59 09 
57 52 

56 33 
55 12 
53 49 
52 25 
50 59 
49 30 

48 00 
46 27 
44 52 
43 14 
41 34 
3951 

3806 
36 18 
M 28 
32 35 
30 40 I 
28 41 

26 41 

24 37 

22 32 
20 24 
18 14 
16 02 



32^ 



33° 



48 
32 
16 

58 

39 
20 



13 
II 

9 
6 

4 

2 

o 00 



O f 

180 00 
151 54 
132 33 
120 37 
112 53 
107 31 

103 31 
100 23 

97 48 
95 36 
93 41 
91 



58 



S 



24 
57 
87 36 
86 19 

8505 
8354 

8245 
81 38 
8031 

79 27 
78 22 

77 19 

76 16 

75 13 
74 10 
7306 

72 02 
70 59 

69 54 
6847 
67 43 
6637 
65 29 
64 20 

63 II 
61 Sg 
60 46 

59 34 
58 19 
57 03 

55 45 
54 25 
53 03 
51 40 
50 15 
4847 

47 17 
45 45 
44 " 
42 34 
40 55 
39 15 

37 30 
35 44 
33 54 
32 03 

30 10 
28 13 

26 14 
24 12 
22 09 
20 03 
17 55 
15 45 

13 33 
II 20 



06 

50 

34 

17 
00 



o / 

180 00 

144 48 

124 37 

"3 43 
107 07 

102 37 

99 18 
96 41 
94 31 
92 38 
90 59 
8931 

88 08 
86 50 

85 37 
84 28 

83 20 
82 15 

81 II 
8008 
79 06 
78 04 
77 03 
76 03 

75 02 
74 02 
73 00 
71 59 
7058 
6956 

68 52 
67 49 
6645 
65 39 
64 33 
63 26 

62 17 
61 07 

59 57 
58 44 
57 29 
56 15 

54 58 
5338 
52 17 
50 55 
49 31 
48 04 

46 35 

45 05 

43 32 

41 56 
40 19 

3838 

36 55 

35 10 
33 23 
31 33 
29 40 
27 46 

25 49 
23 49 
21 46 

19 43 
17 36 
15 29 

13 19 
II 09 



8 
6 

4 

2 



57 
43 
29 
14 



34' 



o 00 



180 00 
133 36 
"4 35 
105 52 
100 49 

97 25 

94 53 
92 51 
91 06 

8938 
88 14 
87 00 

85 49 
84 41 
8337 
8234 
81 33 
80 33 

79 35 
78 36 
7738 
76 40 

75 43 
74 45 

73 47 
72 49 
71 50 
70 52 
69 52 
68 51 

67 49 
66 48 

65 45 
64 40 

63 36 
62 31 

61 22 
60 14 
59 04 
57 52 
56 39 
55 26 

54 09 
52 5» 
5X 31 
50 »o 
48 47 
47 21 

45 53 
4423 

42 51 

41 17 

39 40 
38 01 

36 » 
34 36 
32 51 
31 02 
29 10 

27 17 

25 22 
23 24 
21 24 
19 22 

17 18 
15 " 



>3 
10 

8 

6 

4 

2 
o 



46 
36 
24 
12 
00 



35° 


Hour 


ancle. 


• 


1ft. 


m. 


180 00 





00 


"5 25 




10 


102 21 




20 


97 06 




SO 


94 04 




40 


91 57 




50 


S ^^ 


1 


00 






10 


873^ 




20 


86 30 




SO 


85 26 




40 


84 25 




50 


83 26 


2 


00 


82 30 




10 


81 34 




20 


80 39 




SO 


79 45 




40 


78 51 




60 


77 57 


3 


00 


77 04 




10 


76 10 




20 


75 16 




SO 


74 22 




40 


73 27 




50 


72 32 


4 


00 


71 36 




10 


70 40 




20 


69 42 
6845 




SO 




40 


6746 




50 



6647 

65 47 
64 45 
63 42 
62 39 
61 34 

60 28 
59 20 
58 12 
57 01 
55 50 
54 37 

53 21 
52 04 
50 46 
49 25 
48 02 
4638 

45 " 
43 42 
42 II 

4038 
3903 
37 25 

35 45 
3402 

32 18 

30 31 
28 42 
26 50 

24 56 

23 00 
21 02 

19 01 

17 00 

14 57 

12 51 

10 45 

^37 
6 28 

4 20 

2 10 

o 00 



6 



10 



11 



12 



00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
SO 
40 
50 
00 



In North latitude, when the star is risinji; or East of the meridian, the tabulated azimuths are reckoned from North to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from North to West. 

In 8oath latitude, when the star is rising or Bast of the meridian, the tabulated azimuths are reckoned from South to East; and 
when the star is setting or West of the merioian, the tabulated azimuths are reckoned from South to West 

When the latitude and decllnatloa are of different name, the tables are to be entered with the supplement of the hour angle and the 
supplement of the tabulated azimuth is to be taken for the required true bearing. 
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AZIMUTH OR TRUE BEARING, 



I^ATITITDE 860. 



DECLINATION— SAME NAME AS— LATITUDE. 



Hour Antfle. 



O 



3 



3 



6 



lO 



11 



12 



in* 
OO 
lO 
ZO 
30 
40 
50 

OO 
lO 
20 
30 
40 
60 

OO 
lO 
20 
30 
40 
50 

OO 
lO 
20 
SO 
40 
60 

OO 
lO 
20 
80 
40 
50 

OO 
10 
20 
30 
40 
60 

OO 
10 
20 
SO 
40 
60 

OO 
lO 
20 
SO 
40 
60 

OO 
lO 
20 
SO 
40 
50 

OO 
lO 
20 

18 

50 

OO 
lO 
20 
SO 
40 
60 

OO 
lO 
20 
SO 
40 
50 
OO 



36< 



3 70 



81 
80 



03 
17 
30 
43 
77 55 



77 



^ 



76 19 

75 30 
74 40 
73 50 
72 59 
72 08 

71 15 
70 22 

69 28 

68 33 

6738 
66 41 

65 43 
64 45 

63 45 
62 44 
61 41 
6038 

59 33 
58 27 
57 20 
56 10 
54 59 
53 47 

52 33 

51 17 

49 59 
48 40 

47 18 

45 55 

44 29 
43 02 
41 32 
40 00 
38 26 
36 49 

35 10 
33 29 
31 46 
30 01 

^ '3 
26 23 

24 31 
22 36 

20 40 

18 42 

16 42 

14 40 

12 37 

10 33 
8 28 
6 22 

2 08 
o 00 



o / 

* • •  

89 t6 
88 32 
87 48 
87 03 
86 19 

8535 

8451 
84 05 

83 20 
82 35 
81 49 



o 00 

62 48 

74 33 

78 22 

79 57 

80 36 

80 48 
80 44 
80 30 
80 oS 
79 41 
79 " 

7838 
78 02 

77 25 
76 45 
76 05 

75 23 

74 40 

73 55 

73 10 
72.23 

71 36 

7048 

6958 
69 08 
68 16 
67 23 
66 30 

65 35 

64 39 

63 43 
62 45 
61 44 
60 43 
59 42 

5838 
57 32 
56 27 
55 18 
54 09 
52 57 

51 44 
50 30 
49 13 
47 54 
46 34 
45 " 

43 46 
42 21 

40 53 
39 22 
37 49 
36 14 

34 36 
32 56 

31 15 
29 30 
27 44 

25 55 

24 05 
22 13 
20 19 
18 22 
16 24 
14 24 

12 24 
10 22 



38' 



8 
6 

4 

2 

o 



19 

15 
10 

05 
00 



44 

61 



00 
12 

54 



69 17 

72 57 

74 57 

76 02 

76 37 
76 52 
7654 
76 46 
76 31 

76 10 

75 46 
75 17 
74 46 
74 12 

73 36 

72 59 
72 19 

71 38 

70 56 
70 12 
69 27 

68 40 
67 52 

67 03 
66 13 

65 22 

64 29 

63 34 
62 39 

61 42 

60 44 

59 45 

58 45 

57 42 
5638 
55 33 
54 26 
53 18 
52 08 

50 55 
49 42 



4s 26 
47 09 
45 
44 

43 05 
41 40 
40 12 

3843 
37 " 
35 37 

34 OI 
32 23 

30 43 
2859 
27 15 
25 28 

23 40 
21 49 

I? 56 
18 02 
16 06 
14 09 

12 10 
10 II 



8 
6 

4 

2 
o 



10 
08 
06 

03 
00 



39^ 



o c» 
32 43 
51 24 
61 00 
66 17 
69 25 

71 21 

72 33 

73 16 
73 41 
73 51 
73 5J 

73 43 
73 29 
73 10 
72 46 
72 19 
71 50 



71 
70 

70 



18 
4: 



§ 



27 
47 
68 06 



67 22 
6636 

65 50 
65 02 

64 13 
63 22 

62 29 
61 36 
60 41 

5? 45 
5846 
5748 

56 47 
55 43 
54 40 
53 35 
52 27 
51 18 

50 07 
4855 
47 40 
46 24 
45 06 
43 45 

42 24 

40 59 

39 33 
3804 

36 34 
35 02 

33 27 
31 50 
30 " 
28 31 
26 47 
25 02 

23 
21 

19 36 

17 43 
15 49 
13 54 

" 57 
10 00 

8 

6 

4 

2 
o 



01 
02 

0! 
00 
00 



40° 


41° 


/ 


/ 


00 


00 


25 28 


20 36 


43 ^ 
60 04 


36 31 


47 17 


54 20 


64 07 


5908 


66 46 


63 22 


6832 
6942 


^?? 


70 28 


U^^ 


70 55 


71 10 


68 30 


71 15 


68 46 


71 11 


g52 


71 01 


S^i 


7045 


6843 


70 26 


5f 3' 


70 02 


68 14 


69 35 


67 52 


6q 05 
68 32 


UZ 


6758 


66 28 


67 21 


6555 


6643 


65 20 


66 02 
6^ 20 


64 42 
6a 02 



64 35 
63 50 
63 03 
62 15 

61 24 
60 31 

59 39 
5» 44 
57 47 
56 49 

55 51 

54 48 

53 46 

52 42 

51 35 
50 28 

49 »8 
48 06 

46 52 
4538 
44 21 
43 02 

41 41 
40 17 

3853 
37 26 
35 57 
34 25 

32 52 

31 17 
39 40 

27 59 
26 18 

24 35 

22 50 
^i 03 

19 14 
17 24 
15 31 
13 39 



I 



5 

3 

I 

Q 



63 21 
62 38 

61 53 
61 06 

60 18 
59 28 
5836 
57 43 
56 47 
55 51 

54 54 
53 53 
52 52 
51 49 
50 43 
49 37 

48 29 

47 19 
46 06 

44 52 
43 36 
42 19 



4058 
39 37 
38 13 
36 48 
35 20 
33 50 



32 18 

30 43 
29 08 

27 30 

25 51 
24 08 

22 25 

20 40 

1853 
17 05 
15 H 
13 23 



44 


II 31 


49 


9 37 


52 


7 43 


54 


5 47 


56 


3 53 


59 


I 56 


00 


00 



42° 


f 


00 


17 10 


31 23 


41 51 


49 16 


54 28 


5809 


60 50 


62 46 


64 09 


65 09 


65 51 


66 19 


6634 


6643 


66 42 


6636 


66 25 


66 08 


6548 


65 24 


64 57 


64 28 


6356 


63 21 


62 44 


62 05 


61 25 


60 41 


59 57 



59 10 
58 22 

57 33 
56 41 
55 47 
54 53 

53 56 

52 57 

51 5/ 

50 55 

49 51 
48 46 

47 39 
46 29 

45 19 
44 05 
42 52 
41 35 



40 
38 



^ 



37 33 
36 09 
34 42 
33 13 

31 43 
30 II 
28 37 
27 00 
25 22 
23 42 

22 c» 

20 16 
18 32 
16 45 
M 57 
13 08 



II 

9 

7 
5 
3 
I 
o 



18 
27 
34 
41 
48 

54 
00 



430 



o 00 

14 37 

27 17 

37 05 

44 42 

50 09 

54 12 

57 12 

59 25 

61 06 

62 19 

63 13 

63 52 

64 18 

64 33 
64 41 
64 40 
6435 

64 24 
64 09 
63 49 
63 26 
63 00 
62 32 

62 00 
61 25 

60 49 
60 II 

5? 30 

58 47 

5803 

57 17 
56 29 

55 39 
54 47 
53 53 

52 59 
52 01 

51 02 
50 02 

4859 
47 55 

46 50 

45 41 
44 32 
43 19 
42 07 
40 51 

39 33 

38 15 
36 53 
35 30 
34 05 
3>38 

31 08 
2Q38 

28 05 
26 31 

24 53 
23 16 

21 35 

»9 53 

18 II 

16 26 
14 40 
12 53 

II 04 
9 »5 



7 
5 
3 
I 

o 



25 
34 
43 
52 
00 



440 



o 00 
12 41 
24 00 
33 20 
40 38 
46 14 



50 29 


47 01 


53 44 
56 12 


50 26 


53 07 


5806 


55 12 


59 32 


5650 


60 37 


5805 



61 26 

62 01 
62 24 
62 39 

62- 45 
62 45 

62 39 
62 29 
62 13 

61 54 
61 32 
61 07 

6038 
6006 

59 33 
^56 
58 18 
57 38 

56 55 
56 II 
55 24 
54 36 
53 46 
52 54 

52 00 
51 04 
50 07 
49 07 
48 06 
47 03 

45 58 
44 52 
43 43 
42 33 
41 21 
AP 07 

38 50 
37 33 
36 13 
34 52 
33 27 
32 02 

30 34 
29 04 
27 33 
26 01 

24 25 
22 49 

21 II 
19 30 

17 49 
16 07 

14 23 

1238 

10 52 
9 OS 



7 

5 

3 
I 



17 
27 

39 

49 
00 



46< 



o / 

o 00 
II 08 
21 18 
2958 
37 02 
42 37 



59 03 

59 45 

60 17 

6038 
60 50 
60 55 

60 « 
60 4^ 
60 37 
60 22 
60 03 
5941 

59 16 

58 47 
58 16 
57 42 
57 06 
56 27 

55 48 
55 04 
54 20 
53 33 
52 45 
51 54 



51 


02 


50 


08 


49 


12 


48 


14 


47 


14 


46 


12 



45 09 
44 03 
42 56 

41 47 
40 36 

39 24 

3808 
36 53 
35 33 
34 13 
32 51 
31 27 

30 00 
28 33 
27 03 
25 32 
23 58 
22 23 

20 47 
19 08 
17 29 
1548 
14 06 
12 23 

10 39 
8 54 



08 

22 

35 

47 
00 



46< 



o 00 

9 53 
19 04 
27 07 

33 5» 
39 21 

4348 

47 20 

50 10 

52 24 

54 II 

55 35 

56 40 

57 31 
5»09 

58 37 
5855 

59 06 

59 10 
59 08 
59 01 
58 49 
5835 
58 15 

57 52 
57 27 
5658 
56 27 
55 53 
55 17 

54 38 

53 57 
53 15 
52 29 

51 42 
50 53 

50 03 

49 10 

48 16 

47 19 
46 20 

45 20 



44 
43 



18 



42 08 
41 00 

39 51 
38 39 

37 25 
36 10 
34 54 
33 34 
32 13 
30 51 



2 



26 

2» 00 
26 30 

25 01 
23 30 
21 56 

20 

18 

17 oS 
15 29 

13 49 
12 08 

10 26 
8 4* 



6 
5 
3 
I 
o 



59 
15 
31 
45 
00 



LATrrmDB so^. 



470 Hour AiiiTle* 



00 

851 

17 10 

24 37 

31 02 

36 24 

40 48 

44 25 

47 20 

49 42 

51 36 

53 09 

54 21 

55 19 

56 04 

56 37 

57 01 
57 16 

57 25 
57 27 
57 24 
57 16 
57 04 
5648 

56 29 
5606 
55 40 
55 II 

54 40 
54 05 

53 28 

52 49 
52 09 
51 25 

50 40 
49 53 

49 03 

48 12 

47 19 
46 24 

45 26 
44 28 

43 26 
42 24 

41 20 
40 13 
39 04 

37 55 

36 42 
35 29 
34 12 

32 55 
31 3^ 
30 15 

28 51 
27 26 
26 00 

24 32 
23 02 
21 31 

1958 

18 24 
16 47 

15 10 
13 32 
II 53 

10 13 
8 33 
651 

3 26 

1 43 
o 00 



O 



3 



6 



10 



11 



12 



00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
,40 
60 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
60 
00 



In North latltnde. when the star is rising or East of the meridian, the tabulated azimuths are reckoned from North to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from North to West. 

In Soath latitude, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from South to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from South to West. 

When the latitude and der llnatlon are of different name, the tables are to be entered with the supplement of the hour angle and the 
supplement of the tabulated azimuth is to be taken for the required true bearing. 
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AZIMUTH OR TRUE BEARING. 



I«ATITt7DB 360. 



DECI^INATION— SAME NAME AS— LATITUDE. 



liAirruDB 360. 



Hoar Ani^le* 


48° 


b. 


in* 


O f 


O 


OO 


OO 




lO 


7 59 


1 


»o 


«5 34 




30 


22 27 




40 


28 31 




50 


33 42 


1 


OO 


38 02 




10 


41 40 




30 


44 39 




30 


47 07 




40 


49 08 




60 


50 46 


2 


OO 


52 06 




lO 


53 09 




»o 


53 59 

54 38 




SO 




40 


55 07 




60 


55 27 


3 


OO 


55 41 




10 


55 41 




30 


5548 




30 


55 44 




40 


55 35 




50 


55 21 


4 


OO 


55 05 




lO 


54 44 



10 



11 



13 



20 
30 
40 
60 

00 
10 
SO 
30 
40 
60 

00 
10 
20 
30 
40 
50 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
50 
00 



54 2» 
53 55 
53 25 
52 53 

52 19 
51 42 
51 02 
50 20 
38 
51 



^ 



48 04 

47 14 
46 22 
45 28 
44 32 
43 36 

42 35 
41 34 
40 31 
39 26 
38 19 
37 10 

36 00 
34 47 
33 33 
32 16 

30 59 
29 39 

28 17 
26 54 
25 29 
24 02 
22 34 
21 04 



33 
01 



16 27 

14 52 
13 16 

" 39 

10 00 
8 22 

43 
02 

22 
40 
00 



6 

5 
3 
I 



40° 



o 00 

7 14 
14 10 

2034 

26 16 

31 14 

35 29 

39 05 

42 07 

44 38 

40 44 

48 27 

49 51 
51 00 

51 56 

52 40 

53 14 
5338 

53 55 

54 06 
54 10 
54 10 
54 04 
53 54 

53 40 
53 23 
53 02 
52 37 
52 10 
51 40 

51 08 
50 
49 
49 15 
48 33 
47 49 

47 03 
46 15 

45 24 
44 33 

43 38 
42 42 

41 44 
40 44 

42 
38 

37 

36 

35 16 
34 05 

32 52 

31 37 
30 21 

29 03 

27 43 
26 21 

2458 

23 33 

22 

20 



»9 
17 



10 
38 



16 07 
14 33 
12 59 
II 24 



I 



48 
II 
6 34 
4 55 

3 17 
I 38 
o 00 



60° 



00 
36 



o 

6 

12 58 
18 51 
24 16 
29 01 

3308 

36 42 

39 43 

42 16 

44 24 

46 12 

47 41 
4856 

49 55 

50 43 

51 22 

51 51 

52 12 
52 26 
52 34 
52 37 
52 34 
52 27 

52 16 
52 01 
51 43 
51 20 
50 56 
50 28 

49 57 
49 24 

48 48 
48 10 

47 30 
46 47 

46 02 

45 »6 
44 27 

43 36 
42 43 
41 49 

4053 
39 54 
38 53 

37 51 
36 46 

35 41 

34 32 
33 24 
32 II 
3058 

43 
26 



S 



27 08 

25 49 
24 27 

23 04 
21 39 
20 12 

18 45 
17 10 

15 46 
14 15 
" 43 
II 10 



36 
00 

25 
49 
13 
36 
00 



510 



o 00 
6 03 

" 54 

17 25 

22 27 

26 59 

^058 
34 27 

37 27 
40 CO 

42 II 

44 02 

45 35 
4653 

47 56 
4849 

49 31 

50 04 

50 28 

50 47 
5058 

51 o? 
51 04 
51 00 

50 51 
5038 
50 22 
50 03 
49 40 
49 M 

48 45 
48 14 

47 41 
47 04 

46 26 

45 45 

45 02 
44 »9 

43 29 
42 40 
4X 49 
40 55 

40 00 
39 03 

38 04 
37 03 
36 01 
34 56 

33 49 
32 41 

31 31 
30 19 

29 05 

27 50 

'2633 
2^ 15 

23 55 
22 33 
21 II 

19 47 

18 20 
16 54 
15 26 
13 56 
12 36 

10 55 



620 530 



o / I 

O 00 I 

10 58 
16 05 , 

20 49 . 
25 07 . 



9 

h 

4 
3 
I 
o 



23 
50 
17 

44 
09 
34 
00 



2857 
32 20 
35 18 

37 51 

40 04 

41 56 

43 31 

53 



I 



» 



40 00 
46 55 
42 
18 



Ji 



48 46 

49 07 
49 21 
49 30 
49 33 
49 32 

49 25 
49 15 



45 
4* 



01 
44 



48 24 
48 00 

47 33 
47 04 
4632 
45 58 
45 21 
44 41 

44 00 
43 17 
42 31 
41 43 
40 53 
40 01 



^ 



07 
12 

37 14 
36 15 
35 13 
34 10 

33 05 

31 5^ 
30 50 
25 40 
28 28 

14 



27 



25 59 
24 42 

23 24 
22 04 

20 43 
19 20 

17 56 
16 31 

»5 05 
13 38 
12 10 
10 41 



10 

39 
09 
37 
05 
32 
00 



o 00 

508 

10 08 

14 53 
19 20 

23 25 

27 05 
30 22 

33 16 

35 48 

38 00 

39 54 

41 32 

42 55 

44 05 

45 04 

45 53 

46 32 

47 03 
47 28 
47 45 

47 57 

48 03 
48 03 



&40 



48 00 
47 53 
47 4» 
47 25 

47 07 
46 46 

46 21 

45 53 
45 24 
44 51 
44 15 
43 38 

42 57 
42 lb 

41 32 
4045 
39 57 
39 06 

38 14 
37 20 
36 24 
35 26 
34 26 
33 24 

32 21 

31 16 
30 09 
29 00 

27 50 
26 37 

25 24 

24 09 
22 52 

21 35 
20 15 

18 54 

17 32 
16 09 
14 44 

13 19 
II 52 
10 25 



857 


7 29 


6 00 


4 30 


3 01 


I 30 


00 



o 00 

4 44 

9 23 

13 49 

18 00 

21 51 

25 22 

28 33 

31 21 

33 52 

36 03 

37 57 

39 36 

41 01 

42 14 

43 13 

44 07 

44 48 

45 23 

45 50 

46 09 
46 24 
46 32 
46 35 

46 35 
46 29 
46 20 
46 07 
45 51 
45 31 

4508 
44 42 
44 14 
43 44 
43 10 
42 34 

41 56 

41 15 

40 32 

39 47 
35 01 

3» 12 

37 21 
3628 

35 34 

34 37 
33 39 

32 38 

31 36 
30 33 

29 27 
28 30 
27 12 

36 01 

24 49 

23 35 

22 21 
21 04 

19 47 
18 28 

17 07 
15 46 

14 24 
13 01 
II 36 

10 II 

845 
7 19 

5 51 

4 ^ 

2 56 
1 28 

o 00 



56° 56< 



i 



o 00 
24 
41 
12 50 
16 46 
20 25 

23 47 
36 49 

29 34 
32 01 

34 10 

36 04 

37 44 

39 »o 

40 24 

41 27 

42 21 

43 06 

43 43 

44 12 
44 35 

44 51 

45 02 
4508 

45 10 
45 06 
44 59 
44 48 
44 34 
44 16 

43 55 

43 31 
43 05 
42 35 
42 04 
41 30 

40 53 
40 14 

39 32 

38 50 
38 04 
37 17 

36 27 

35 36 
34 
33 
32 51 
31 52 

30 52 
29 49 

2H 46 
27 41 
26 33 
25 24 

24 14 
23 02 
21 49 
20 35 
19 18 
18 01 

16 43 
»5 24 
14 04 
12 42 
II 19 

9 56 

8 32 
7 08 

5 43 
4 18 

2 52 

I 26 

o 00 



^ 



o 00 

A 04 

8 04 

II 57 
15 38 
19 06 

22 16 
25 12 
27 52 
30 15 
32 22 

34 15 

35 54 

37 22 

38 37 
3942 
4038 

41 25 

42 03 

42 35 
42 
43 

43 32 
43 40 



?? 



43 43 
43 4; 
43 
43 
43 



23 
22 

21 



20 05 

18 51 
17 35 

16 19 
15 o« 
13 43 
12 23 
II 03 
9 42 



28 
16 
43 00 

42 41 I 
42 19 

41 55 
41 26 

40 57 
40 24 

39 49 

3? 12 
3«33 
37 51 
37 07 
36 21 

35 33 
34 43 
33 51 
32 58 
32 03 
31 05 

30 06 

2Q 06 



28 04 
27 00 

25 54 
24 47 



38 
29 
17 



8 
6 

5 
4 

2 

I 

o 



20 

58 

35 
12 

48 

24 
00 



67° 



o 

3 

7 

II 

14 



00 

48 

31 
08 

35 



17 52 

20 53 

23 42 

26 15 

28 34 

30 40 

32 31 

34 10 

35 37 

36 53 

37 59 
3857 

39 45 

40 26 

40 59 

41 26 

41 46 

42 02 
42 13 

42 18 
42 19 
42 16 
42 00 

41 58 
41 45 

41 27 
41 07 
40 44 
40 18 

39 49 
39 18 

38 45 
38 10 
37 32 
36 52 
36 10 

35 25 

34 39 

33 50 
33 00 
3208 

31 15 
30 18 

29 22 

28 22 

27 22 
26 20 
25 16 

24 10 

23 04 

21 55 
20 46 

19 35 

18 22 
17 09 

15 55 
14 39 

13 
12 
10 

9 



8 07 
6 47 



22 

27 



26 
05 
43 
22 
00 



68< 



00 

32 
00 



o 

o 

3 

7 

10 

13 _ 

16 43 

19 36 

22 lb 

24 44 
26 59 

29 01 

30 50 

32 29 

33 55 

35 12 

36 18 

37 17 

35 07 

38 49 

39 24 

39 52 

40 15 
40 33 
40 45 

40 53 
40 55 
40 54 
40 49 
40 40 
40 28 

40 12 

39 54 
39 33 
39 09 
3841 
38 12 

37 41 
37 07 

36 30 
35 52 
35 II 

34 29 

33 44 
32 57 
32 08 
31 18 
30 26 
29 32 

28 36 

2738 
26 40 

25 39 
24 37 

23 33 

22 27 
21 21 

20 13 
19 04 

17 54 
16 42 

15 30 

14 16 

13 01 
II 46 

10 30 
9 12 



I 

5 
3 

2 
I 
o 



54 

37 

18 

59 

39 
20 

00 



60° 



I 



00 

18 

32 

9 42 

12 45 

15 39 

18 23 
20 57 
t3 18 
25 28 
27 27 

29 14 

30 50 

32 17 

33 33 

34 40 

35 39 

36 30 



37 



% 



14 

50 

3» 21 

3845 
39 04 
39 17 

39 26 
3932 
39 32 
39 29 
39 22 
39 II 

3858 
38 42 
38 21 
37 59 
37 34 
37 07 

3636 
36 04 
35 29 
34 52 
34 13 
33 31 

32 48 
32 05 
31 10 
30 28 

29 37 
2845 

27 50 
26 54 

25 57 
24 58 
23 58 
22 55 

21 52 
20 47 

10 41 

1834 
17 25 
16 16 

15 05 

13 53 
12 40 

11 27 
10 12 

858 



I 



7 
6 

5 
3 

2 
I 
o 



09 
53 

35 

Ih 

00 



Hour Ani^lei 



li. 
O 



2 



3 



6 



9 



10 



11 



12 



00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
60 
00 



In North Utitade, when the star in rising or Hast of the meridian, the tabulated azimuths are reckoned from North to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from North to West. 

In 8o«tli latltade, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from South to Bast; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from South to West. 

When the latltade and dMllMitioii are of different sane, the tables are to be entered with the supplement of the hour angle and the 
supplement of the tabulated azimuth is to be taken for the required true bearing. 
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AZIMUTH OR TRUE BEARING. 



UATITVDB 36<'. 




DECUNATION-SAME NAME AS-I,ATITUDE. 




liATIYUDE 36°. 


Hour i%ng1e« 


60° 


6I0 


62° 


63° 


640 


65° 


j ««° 


670 


68° 


69° 


70° 


Hoar Angle* 


h. 


in. 


o / 


/ 


/ 


/ 


/ 


/ 


f 


f 


/ 


f 


/ 


li* in* 


O 


OO 


O OO 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 




lO 


3 04 
6 06 


2 51 


2 40 


2 29 


2 20 


2 10 


2 02 


I 54 


I 46 


I 39 


I 31 


10 




SO 


5 42 


5 19 


4 58 


4 39 


4 20 


4 03 
6 02 


3 46 


3 31 


3 17 


3 03 


20 




30 


9 04 


8 28 




7 24 


6 28 


538 


5 15 


6 29 


433 
6 02 


30 




40 


II 56 


11 10 


10 26 


9 46 


9 08 


833 


7 59 


7 27 


6 57 


40 




50 


14 40 


13 44 


12 52 


12 03 


11 17 


10 34 


9 53 


9 14 


837 


8 02 


7 28 


50 


1 


OO 
lO 


17 15 
19 41 


16 II 
18 30 


15 II 
17 22 


14 14 
16 19 


13 21 
15 19 


12 30 
14 21 


II 42 
13 27 


10 57 
12 35 


10 13 

11 46 


9 32 
II 00 


10 16 


1 00 
10 




20 


21 56 


20 40 


19 26 


18 17 


17 10 
1856 


16 08 


1508 


14 II 


13 17 


12 24 


II 34 


. 20 




30 


24 02 


22 40 


21 2[ 


20 06 


17 48 


16 43 


15 41 


14 41 
16 03 


13 45 


12 50 


30 




40 


25 5'5 


24 31 


23 08 


21 50 


20 M 
22 06 


19 22 


18 13 


17 07 


15 01 


14 03 


40 




50 


27 41 


26 12 


24 46 


23 24 


20 50 


19 37 


18 27 


17 18 


16 13 


15 II 


50 


2 


OO 


29 15 


27 45 


26 16 


24 52 


23 30 


22 12 


20 55 


19 41 


18 31 


17 22 


16 16 


2 00 




lO 


30 41 


29 09 


27 39 


26 12 


24 47 


23 26 


22 08 


20 51 


1938 


18 26 


17 17 


10 




20 


31 57 


30 22 


2853 


27 24 

28 30 


2558 


24 35 


23 14 


21 56 


20 39 


19 26 


18 14 


20 




30 


33 04 


31 30 


29 59 


27 03 


.25 38 
2635 


24 15 


22 55 


21 37 


20 20 


19 07 


30 




40 


34 03 


32 30 


30 57 


29 28 


"28 01 


25 12 


23 50 


22 30 


21 12 


1957 


40 




50 


34 54 


33 21 


31 50 


30 20 


28 52 


27 26 


36 02 


24 38 


23 18 


21 58 


20 42 


50 


3 


OO 


35 39 


. 34 07 


32 36 


31 06 


29 37 


28 11 


2646 


25 23 

26 02 


24 01 


22 41 


21 22 


3 00 




lO 


36 17 


34 46 


33 15 


31 46 


30 18 


28 51 


27 26 
25 02 


24 40 


23 18 


21 59 


10 




20 


3648 


35 19 


33 4« 


32 20 


30 53 


29 27 


26 37 


25 15 


23 53 


22 33 


20 




30 


37 15 


35 46 


34 17 


32 50 


31 22 


29 56 


28 32 


27 08 


25 45 


24 23 


23 03 


30 




40 


37 35 


3608 


34 40 


33 13 


31 47 

32 08 


30 22 


2858 


27 34 


26 II 


24 50 


23 29 


40 




50 


37 50 


36 24 


3458 


33 33 


30 44 


29 20 


27 56 


26 34 


25 12 


23 52 


50 


4 


OO 


38 01 


3637 


35 II 


33 47 


32 24 
32 36 


31 01 


2937 


28 15 


26 52 


25 32 


24 12 


4 00 




lO 


3808 


36 45 


35 21 


33 59 


31 13 


29 51 


28 29 


27 08 


25 47 


24 28 


10 




20 


38 10 


36 49 


35 27 
35 2S 


34 05 


32 44 


31 22 


30 01 


28 40 


27 19 


25 59 


24 38 


20 




30 


3809 


36 49 


34 08 


32 48 


31 28 


30 07 


28 48 


27 28 


26 09 


24 49 


30 




40 


:8o3 


r^ 


35 26 


34 07 


32 48 


31 2Q 


30 10 


28 52 


27 33 


26 14 


24 56 


40 




60 


37 55 


35 20 


34 03 


32 46 


31 28 


30 11 


2853 


27 35 


26 17 


24 59 


50 


5 


OO 


37 42 


36 26 


35 II 


33 56 


32 39 


31 24 


30 07 


28 50 


27 34 


26 17 


25 01 


5 00 




lO 


37 27 


36 14 


35 00 


33 45 


32 31 


31 >5 


30 01 


28 45 


27 30 


26 14 


24 59 


10 




20 


37 10 


35 58 


34 45 


33 32 


32 20 


31 06 


29 52 


28 38 


27 24 


26 09 


24 55 


20 




30 


3648 


3538 


34 28 


33 16 


32 04 


30 53 


29 41 


2S 27 


27 14 


26 01 


24 48 


30 




40 


36 25 


35 16 


34 07 


32 57 


31 47 


30 36 


29 26 


28 15 


27 03 


25 50 


24 38 


40 




50 


35 59 


34 52 


33 44 


32 36 


31 27 


30 18 


29 09 


27 59 


26 49 


25 38 


24 28 


50 


6 


OO 


35 30 


34 25 


33 18 


32 12 


31 05 


2958 


28 50 


27 41 


26 32 


25 22 


24 14 


6 00 




lO 


34 59 


33 55 


32 51 


31 46 


30 40 


29 34 


28 28 


27 21 


26 13 


25 05 


2358 


10 




20 


34 26 


33 24 


32 21 


31 18 


30 13 


2Q 09 


28 04 


2658 


25 52 


24 46 


23 40 


20 




30 


33 51 


32 50 


31 49 


3047 


29 44 


28 41 


27 38 


26 34 


25 29 


24 25 


23 20 


30 




40 


33 13 


32 14 


31 14 


30 14 


29 12 

26 40 


28 II 


27 09 


26 07 


25 04 


24 01 


22 57 


40 




60 


32 34 


31 37 


3038 


29 39 


27 40 


26 40 


25 39 


2438 


23 36 


22 34 


50 


7 


OO 


31 52 


30 56 


29 59 
29 18 
28 37 


2903 


28 05 


27 07 


26 08 


25 09 


24 08 


23 08 


22 08 


7 00 




lO 


31 09 


30 14 


28 23 


27 27 


26 30 


25 33 
24 58 


2436 


2338 


22 39 


21 41 


10 




20 


30 24 


29 30 


27 42 


2648 


25 53 


24 02 


23 06 


32 09 


21 12 


20 




30 


2536 


28 44 


27 53 


27 01 


26 07 


25 14 


24 20 


23 27 


22 32 


21 36 


20 41 


30 




40 


28 47 


27 57 


27 07 


26 16 


25 25 


24 33 


23 4^ 


22 49 


21 56 


21 02 


20 09 


40 




60 


27 56 


27 08 


26 20 


25 31 


24 41 


23 51 


23 00 


22 10 


21 19 


20 26 


19 35 


50 


8 


OO 


27 04 


26 17 


25 30 


24 43 


23 55 


23 07 


22 19 


21 30 


20 40 


19 50 


1859 


8 00 




lO 


26 09 


25 24 


24 40 


23 54 


23 08 


22 21 


21 34 


20 48 


20 00 


19 12 

18 31 


18 23 


10 




20 


25 14 


24 31 


23 47 


23 03 


22 19 
21 28 


21 34 


20 49 


20 04 


19 18 
18 35 


17 45 


20 




30 


24 16 


23 35 


22 53 


22 II 


20 46 


20 02 


19 19 
1833 


17 51 


17 06 


30 




40 


23 17 


22 38 


21 58 


21 18 


20 37 


1956 


19 15 


17 50 


17 08 


16 25 


40 




50 


22 18 


21 39 


21 01 


20 23 


19 44 


1904 


18 25 


17 45 


17 05 


16 24 


15 43 


50 


9 


OO 


21 16 


20 40 


20 03 


19 27 


1849 


iS II 


17 34 


1656 


16 18 


15 39 


15 00 


9 00 




lO 


20 13 


IQ 39 


IQ 03 
18 03 


18 28 


17 53 


17 18 


16 43 


16 06. 


15 30 


14 53 


14 16 


10 




20 


1909 


1836 


17 31 


16 57 


16 24 


15 49 


15 16 


14 42 


14 07 


13 31 


20 




SO 


1803 


17 32 


17 02 


16 31 


15 59 


15 27 


14 55 


14 23 


13 51 


13 18 


12 45 


SO 




40 


1656 


16 27 


15 59 


15 29 


15 00 


14 31 


14 01 


13 30 


13 00 


12 29 


II 59 


40 




50 


1548 


15 22 


14 55 


14 28 


14 00 


13 32 


13 05 


12 37 


12 08 


II 39 


II II 


50 


lO 


OO 


14 40 


14 15 


13 50 


13 25 


12 59 


12 34 


12 08 


II 42 


11 15 


10 49 


10 23 


10 00 




lO 


13 30 


13 07 


12 44 


12 20 


II 57 


II 34 


II 10 


10 46 


10 22 


9 57 


9 33 


10 




20 


12 20 


II 59 


II 37 


II 17 


10 55 


10 34 


10 II 


950 
853 


9 28 


9 06 
8 13 


8 43 


20 




30 


II 08 


10 49 


10 30 


10 II 


2 51 

847 


9 32 


9 12 


8 33 


7 53 


SO 




40 


956 


lU 


9 21 


9 04 


8 30 


8 13 


7 55 


7 37 


7 20 


7 01 


40 




50 


843 


8 13 


758 


7 43 


7 28 


7 13. 


657 


641 


6 26 


6 10 


50 


11 


OO 


7 29 


716 


7 04 


6 50 


638 


6 25 


6 II 


558 


545 


5 31 


518 


11 00 




lO 


6 15 


6 04 


554 


5 43 


5 32 


' 5 21 


5 10 


4 59 


4 49 


4 36 


4 25 


10 




20 


501 


4 52 


4 54 


435 


4 26 


4 18 


4 08 


4 00 


3 51 


3 42 


3 33 


20 




30 


3 46 


3 39 


3 33 


3 26 


3 20 


3 13 


306 


3 00 


2 53 


2 47 


2 40 


so 




40 


2 30 


2 26 


2 23 


2 18 


2 14 


2 09 


2 04 


2 01 


I 56 


I 51 


I 47 


40 




50 


I 16 


I 13 


I II 


I 09 


I 07 


I 04 


I 02 


I 00 


058 


56 


54 


50 


12 


OO 


00 


00 


00 


00 


00 

1 


00 


00 


00 


00 


00 


00 


12 00 



In Nortli latitude, when the star is rising or East of the meridian, (he tabulated azimuths are reckoned from North to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from North to West. 

In Sooth latitude, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from South to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from South to West. 

When the latitude and declination are of different name, the tables are to be entered with the supplement of the hour angle and the 
aapplement of the tabulated azimuth is to be taken for the required true bearing. 
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AZIMUTH OR TRUE BEARING. 



I«ATIT17I>B 370. 



DECI^INATION— SAME NAME AS— LATITUDE. 



IaATItvdb 370. 



Hour Aiii^le* 



O 



2 



3 



6 



8 



9 



10 



11 



12 



00 
10 
SO 
80 
40 
60 

00 
10 
20 

ro 

40 
60 

00 
10 
20 
30 
40 
60 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
30 
40 
60 

00 
10 
20 
30 
40 
60 

00 
10 
20 
30 
40 
60 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
30 
40 
60 
00 



240 


; 26° 


26° 


27° 


28° 


29° 


SO° 


31° 

f 


82° 
/ 


33° 


34° 

' 


/ 


f 


f 


t 


/ 


/ 


f 


C f 


180 00 


180 00 


180 00 


180 00 


180 00 


180 00 


180 00 


i8o 00 


180 00 


180 00 


180 00 


169 56 


169 12 


168 22 


167 21 


166 08 


164 37 


162 43 


160 14 
143 56 


156 53 


152 10 


145 06 


160 ao 


159 00 


157 27 


155 39 


153 30 


15056 


147 48 


139 04 


132 52 


124 55 


151 34 


149 44 


147 47 


145 29 


142 49 


139 43 


136 05 


131 49 


126 47 


120 52 


113 57 


143 46 


141 44 


139 28 


136 55 


^^ °3 


130 49 


127 09 
120 18 


123 00 


118 ao 


113 05 


. i°7 16 


136 59 


134 49 


132 28 


129 51 


126 58 


12348 


116 26 


112 15 


107 39 


, 102 44 


131 06 


12854 


126 33 


123 59 


121 12 


118 10 


"4 55 


III 24 


107 38 


103 37 


99 21 


125 59 


123 50 


121 31 


119 03 


116 24 


"3 35 


no 34 


107 22 


104 00 


100 27 


<)6 41 


121 33 


119 27 


117 14 


"4 52 


112 23 


109 45 


106 59 


104 04 


loi 01 


9748 


94 29 


"7 39 


1 "5 37 


"3 30 


III 17 
108 08 


10857 


106 29 


103 55 


loi 15 


9828 


95 34 


92 35 


114 II 


112 15 


no 15 


105 57 


103 40 


101 17 


9849 


96 16 


93 38 


90 55 
89 24 


III 06 


109 16 


107 21 


105 22 


103 18 


loi 09 


9857 


96 40 


94 18 


91 53 


108 17 


106 34 


104 45 


102 52 


'^^ 


9856 


96 51 


94 43 


92 32 


90 17 
8849 


^59 


105 48 


104 07 


102 23 


100 36 


96 53 


94 57 


92 57 


90 55 
8924 


86 41 


103 28 


101 53 


too 13 


98 32 


96 47 


95 01 


93 II 


91 iH 


87 27 


85 26 


lOI 20 


1 99 47 


98 13 


96 37 


9458 


93 16 


91 32 


So 46 


8758 


86 07 


84 16 


99 19 


97 51 


96 21 
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In North Ittltade, when the star is risinsr or Bast of the meridian, the tabulated azimuths are reckoned from North to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from North to West. 

In Soatli latltade, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from South to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from South to West. 

When the latltade and deellaatloB are of different aame, the tables are to be entered with the supplement of the hour angle and the 
supplement of the tabulated azimuth is to be taken for the required true bearing. 
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In NorUi latitude, when the star is rising or East of the meridian, the tabulated azimuths arc reckoned from North to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from North to West. 

In South latltade, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from South to East; and 
when the star is setting or West of the meridian, the tabulated azimuths arc reckoned from South to West. 

When the latltade and declination are of different name, the tables are to be entered with the supplement of the hour angle and the 
supplement of the tabulated azimuth is to be taken for the required true bearing. 
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In North latltide, when the starts risineor East of the meridian, the tabulated azimuths are reckoned from North to East- and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from North to West. 

In Hoath latitude, when the star is risinr or East of the meridian, the tabulated azimuths are reckoned from South to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from South to West. 

When the latltade and deellnatlon are of different name, the tables are to be entered with the supplement of the hour angle and the 
supplement of the tabulated azimuth is to be taken for the required true bearing. 
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In North latltode, when the star is risiuK or Eest of the meridian, the tabulated azimuths are reckoned from North to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from North to West. 

In South latitude, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from South to East, and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from South to West. 

When the latitude and declination are of different name, the tables are to be entered with the supplement of the hour angle and the 
supplement of the tabulated azimuth is to be taken for the required true bearing. 
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 SAMB NAME AS— I^ATITUDE. 




liATlTUDK 88°. 

1 


Hour Anffle. 


S40 

o / 


S60 


S60 


S70 


S8° 

/ 


S»o 

t 


300 


31° 

1 

/ 


SSo 


880 

/ 


340 


35° 


Hoar Angle* 


]i« in* 


/ 


/ 


r 


/ 


f 


/ 


f 


/ 


li. m* 


O OO 


i8o OO 


180 00 


180 00 


180 00 


180 00 


iSo 00 


180 00 


180 00 


180 00 


180 00 


180 00 


180 00 


00 


lO 


170 37 
161 38 


170 01 


169 iS 


168 28 


167 27 


166 14 


164 46 


• 162 53 


160 25 


157 06 


152 26 


145 25 


10 


30 


160 29 


159 10 


15738 
148 00 


155 51 


15343 


151 10 


' 14804 


144 13 


139 22 


133 11 


125 14 


SO 


30 


153 18 


151 46 


150 00 


145 43 


143 03 


139 59 


, 136 22 


133 07 


127 05 

"8 34 


121 09 


114 II 


SO 


40 


145 47 


143 59 


141 58 


139 43 


137 10 


134 18 


131 04 


137 24 


"3 15 
116 39 


113 17 


107 36 


40 


50 


' 139 08 


137 " 


13503 


133 41 


130 04 


127 12 


124 01 


120 31 


112 25 


107 49 


' 102 49 


60 


1 OO 


^^^ 18 
128 10 


131 17 


129 06 


136 44 


124 10 


121 23 


118 23 


115 06 


"I 34 


107 46 


103 43 


99 25 


1 00 


lO 


126 09 


124 00 


i2i 42 


119 13 


116 34 


"3 45 


no 43 


107 2U 
104 08 


104 05 


100 39 


96 43 


10 


SO 


123 39 


121 41 


"9 35 


117 22 


115 o» 


112 30 


109 53 


107 04 


1 01 03 


97 50 


94 29 


SO 


SO 


"9 39 


"7 45 


"5 44 


"3 36 


III 33 


109 02 


106 34 


103 59 


loi 17 


98 38 


95 34 


92 33 


SO 


40 


116 06 


114 16 


112 20 


no 19 


108 13 


106 00 


103 42 


lOI 18 


98 49 


96 14 


93 35 


nr. 


40 


60 


"2 55 


III 09 


109 18 


107 24 


IQ5 34 


103 19 


loi 10 


9857 


9638 


94 15 


91 49 


SO 


3 OO 


no 02 


108 20 


106 34 


104 45 


I03 53 


10055 


98 53 


9648 


94 39 


92 27 


90 12 

88 41 


' 8752 


s 00 


lO 


107 24 


105 46 


104 05 


102 23 


^~^ 


9843 


96 49 


94 53 


92 52 


9048 


8632 


12 


30 


104 59 


103 25 


loi 49 


100 10 


98 38 


1 9643 


94 56 


93 04 


91 II 


89 16 


87 17 


85 17 


so 


30 


102 44 


loi 15 


99 42 


98 08 


96 30 


94 50 


93 09 


91 25 
8950 


8938 


8748 


8557 


8404 


so 


40 


100 38 


99 12 


97 43 


96 14 


94 41 


93 05 


Qi 29 
8955 


88 08 


86 25 


84 40 


82 54 


40 


50 


98 41 


97 18 


95 53 


94 37 


92 58 


91 27 


88 20 


8645 


8507 


83 27 


81 45 


50 


3 OO 


96 49 


95 29 


94 07 


92 45 


QI 19 


52 53 


88 25 


 8654 


85 23 


8350 


82 16 


8039 


3 00 

^ — 1 


lO 


95 02 


93 45 


92 27 


Qi 07 


88 16 


88 22 


8657 


8532 


84 05 


8236 


81 05 


79 34 
7830 


10 1 


SO 


93 21 


92 07 


90 51 
89 19 


89 34 


8655 


85 35 


84 13 


8348 


81 23 


79 57 


SO ; 


30 


t 91 44 


ss 


88 05 


8649 


8532 


84 14 


8255 


81 34 


80 12 


7849 


77 26 


SO • 


40 


90 09 


87 49 


8637 


85 24 


84 10 


82 55 


. 81 39 


80 21 


79 03 


77 43 


76 32 


40 


50 


8839 


87 30 


86 23 


85 12 


84 03 


82 50 


81 37 


1 80 23 


7908 


77 54 


76 37 


75 »9 


50 

1 


4 OO 


87 10 


86 04 


8457 


83 50 


83 41 


81 32 


80 23 


, 79 " 


77 58 


76 45 
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In North latltade, when ihe star is rising or Bast of the meridian, the tabulated azimuths are reckoned from North to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from North to West. 

In Sonth latltnde, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from South to East; ana 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from South to West. 

When the latttade and decllMatlos are of dlfereat aame, the tables are to be entered with the supplement of the hour angle and the 
supplement of the tabulated azimuth is to be taken for the required true bearing. 
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DECLINATION—SAME NAME AS -LATITUDE. 
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56 09 
55 20 

54 38 
53 36 
52 42 



51 45 
50 47 
49 49 
48 47 

47 45 
46 39 



45 33 
44 25 

43 15 
42 04 

40 51 
39 36 

38 19 
37 00 
35 40 
34 18 
32 54 
31 29 



46^ 



31 08 


30 35 


30 02 


2g36 


29 04 


2833 


26 2^ 


27 32 


27 02 


25 59 


25 30 


24 51 


24 


^ 


23 56 


23 12 


22 


22 20 


21 31 


21 


08 


20 44 


18 06 


19 


28 


1905 
17 26 


17 


46 


16 22 


16 


04 


15 45 


14 36 


14 


19 


14 03 


12 49 


12 


34 


1^ 20 


II 01 


10 


49 


10 36 


9 12 


9 


02 


851 


7 23 


7 


14 


7 06 


5 32 


5 


26 


5 20 


3 42 


3 


3« 


3 34 


I 51 


I 


49 


I 47 


00 





00 


00 



o / 

O 00 
12 15 
23 16 
32 24 

39 37 
45 " 

49 28 
52 43 

55 13 

5708 

58 35 

59 42 

60 31 
61 



470 



61 

61 43 
6i 49 
61 49 

61 42 
61 31 
61 15 
60 56 
60 32 
60 06 

59 34 
59 03 
58 29 
57 51 
57 »2 
56 31 

5548 
55 02 
54 15 
53 25 
52 34 
51 42 

5047 
49 51 
48 53 
47 53 
46 52 
45 48 

44 43 
43 37 
42 28 
41 iS 
40 06 
38 52 

37 37 
36 20 
35 01 
33 40 
32 18 

30 54 

29 28 
28 01 
26 32 
25 02 
23 28 
21 55 

20 21 
1843 
17 05 
15 27 
13 47 
12 05 

10 23 
8 41 
6 
5 

3 
I 
o 



58 

14 

29 

45 
00 



o / 

o 00 

10 44 

20 37 

29 05 
36 02 

41 34 

45 57 
49 24 

52 04 

54 10 

55 49 

57 05 

5803 
5847 
59 17 
59 39 
59 51 
5958 

59 54 
5948 
59 37 
59 21 
59 01 
5^ 37 

58 II 
57 42 
57 10 
5635 
55 58 
55 19 

5438 

53 55 
53 09 
52 22 
51 33 
5041 

49 49 
4853 
47 57 
4658 

45 59 
44 57 

43 53 

42 47 
41 40 
40 32 
39 21 
38 09 

36 55 
3540 
34 22 
33 03 
31 42 

30 19 

2855 

27 29 

26 02 

24 33 
23 02 

21 29 

1956 
18 22 
16 46 
15 09 
13 31 

11 52 

10 12 
831 



6 
5 

3 
I 

o 



49 
07 

25 
43 
00 



Hour Antflei 



1ft. 
O 



3 



6 



00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
60 

00 
10 
20 
30 
40 
50 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 



8 


00 




10 




20 




30 




40 




50 


9 


00 




10 




20 




30 




40 




50 


10 


00 




10 


< 


20 




30 




40 




50 


11 


00 




10 




20 




30 




40 




50 


12 


00 






In North UUtode, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from North to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from North to West. 

In Sontli latitude, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from South to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from South to West. 

When the latitude and declination are of different name, the tables are to be entered with the supplement of the hour angle and the 
supplement of the tabulated azimuth is to be taken for the required true bearing. 
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AZIMUTH OR TRUE BEARING. 



I^ATITUBB 880. 



DECUNATION— SAMB NAME AS— LATITUOB. 



I^ATITUDB 380. 



Hour Allele. 



O 



lO 



11 



12 



48° 



in* 
OO 
lO 
20 
80 
40 
50 

OO 
lO 

%o 

SO 
40 
50 

OO 
lO 
20 
SO 
40 
60 

OO 
lO 
20 
SO 
40 
SO 

OO 
lO 
20 
SO 
40 
50 

OO 
10 
20 
SO 
40 
50 

OO 
lO 
20 
30 
40 
50 

OO 
lO 
20 
SO 
40 
50 

OO 
lO 
20 
SO 
40 
50 

OO 
lO 
20 
SO 
40 
50 

OO 
lO 
20 
30 
40 
50 

OO 
lO 
20 
SO 
40 
50 
OO 



00 

32 

24 
26 14 



.§ 



53 06 

54 31 

55 39 

56 27 

57 06 

57 34 
52 
03 

5807 

58 o§ 

5758 
57 45 
57 29 
57 10 

56 46 
56 19 
55 50 

55 18 
54 43 
54 07 

53 27 
5246 
52 03 

51 17 
50 29 

49 40 

48 48 

47 55 
47 00 
46 03 
45 04 
44 04 

43 03 
41 57 
40 52 

39 45 
38 35 
37 25 

36 12 
34 58 
33 42 
32 24 

31 04 
29 44 

28 21 
26 57 
25 31 
24 03 
22 34 
21 05 

19 32 
18 00 
16 26 
14 51 
13 14 
II 37 



t 

6 
5 

3 
I 
o 



59 
20 

41 
01 
21 

41 
00 



490 



00 

831 
1633 

23 47 



32 51 
38 18 


3003 

35 19 


42 42 

46 14 
4904 
51 19 


3942 
43 16 
40 12 

4834 



50 29 

52 02 

53 15 
54 
54 
55 31 

55 55 

56 II 

56 19 
56 21 
56 19 
56 10 
55 58 
55 41 

55 21 

54 57 
54 30 
54 01 
53 29 
52 54 

52 17 
51 37 
50 56 
50 12 
26 

38 



Ji 



47 
10 

33 
55 
17 
38 
o 00 



50° 



47 48 
46 57 
46 03 
4508 
44 10 
43 12 

42 12 
41 08 
40 
38 
37 50 
36 41 

35 29 
34 17 
33 02 
31 46 
30 38 
29 08 

27 47 
26 25 

25 01 
23 35 
22 08 
ao 39 

19 05 

17 38 
16 06 

14 33 
12 58 
II 23 



o 

7 



00 

41 



14 59 
21 40 

27 34 

32 38 

36 56 
40 31 

43 30 

45 57 

47 58 
49 36 

5056 

51 59 

52 5» 

53 30 

53 59 

54 19 

54 32 
54 39 
54 39 
54 34 
54 25 
54 12 

53 54 
53 34 
53 10 
52 43 
52 13 
51 40 

51 05 

50 

49 
40 06 

48 21 

47 36 

46 48 
4558 
45 06 

44 12 
43 16 
42 19 

41 
40 

3? 16 
38 II 

37 05 
35 57 

34 46 

33 36 
32 22 
31 07 
2951 

28 33 

27 13 

25 52 : 
24 29 , 
23 06 1 
21 41 
20 12 

18 45 
17 16 

15 46 
14 15 
12 42 

II 09 



34 
00 

24 

49 
13 
36 
00 



61® 



o 00 

6 57 

13 37 

19 47 

25 20 

30 II 

34 22 
37 55 

40 55 

43 26 

45 31 

47 14 

48 40 

49 49 
5045 

51 28 
52 
52 

52 45 
52 55 
52 59 
52 58 
52 52 
52 42 

52 27 
52 09 

51 49 
51 24 

50 57 
50 26 

49 
49 
48 40 

47 59 
47 17 

46 33 

45 47 

44 59 
44 08 

43 15 1 
42 22 I 



41 25 

40 27 
39 28 
3^ 26 
37 24 
36 19 
35 12 

34 04 
32 53 

31 42 
30 28 

29 14 

27 57 

26 39 

25 20 

23 59 
22 37 

21 13 

19 48 

18 22 
16 55 
15 26 
13 56 
12 26 

10 54 



9 

7 
6 

4 
3 
I 
o 



22 

49 
16 

42 
08 

34 
00 



520 



o 00 
6 20 
12 26 
18 09 
23 21 
27 58 

32 01 

35 31 
38 29 
41 03 

43 09 

44 57 



530 



46 27 

47 40 

48 41 
49 
50 
50 37 

50 59 

51 13 
51 20 
51 23 
51 20 

51 13 

51 02 
50 46 
50 27 
50 05 

49 39 
49 " 

48 41 
48 07 

47 32 
46 53 
46 13 
45 31 

44 45 
43 59 
43 09 
42 19 
41.26 

40 32 

3936 
38 37 , 
37 37 ' 
36 36 
35 32 
34 28 

33 20 
32 12 
31 02 
29 50 
28 37 
27 22 

26 06 
24 48 

23 
22 

20 45 
19 22 

17 58 
16 33 
15 06 
13 38 
12 10 
10 41 

9 ID 

7 39 
6 oB 

4 36 

3 04 

I 32 I 
o 00 I 



o 00 

5 47 
II 24 
16 41 
21 u 
2558 



29 50 

33 16 

36 12 

3845 

40 55 
4245 

44 17 

45 36 

46 39 

47 32 

48 14 

48 47 

49 13 
49 30 
49 41 
49 47 
49 47 
49 43 

49 34 
49 22 

48 46 
48 22 

47 57 

47 28 
46 56 
46 22 
45 46 
45 07 
44 26 

43 43 
42 59 
42 II 

41 22 

40 31 
3938 

3843 

37 47 
3648 

35 47 

34 46 
33 42 

32 37 
31 30 

30 22 
29 II 

27 59 
26 46 

25 31 
24 16 

22 58 
21 30 
20 18 
18 58 

17 35 

16 ID 
14 46 
13 21 
II 
10 

8 58 



540 55< 



7 
6 

4 
3 
I 
o 



29 

00 

30 
00 

30 
00 



O 00 

5 19 
10 a9 

15 23 
19 58 
24 07 



27 50 
31 09 
34 03 
36 35 

3845 
40 36 



42 12 

43 33 

44 40 

45 36 

46 21 

46 59 



48 07 
47 57 
47 43 
47 25 

47 04 
46 41 

46 14 

45 44 
45 12 
44 38 
44 01 
43 22 

42 40 

41 57 
41 12 

40 24 

39 34 

3843 

37 50 
3655 
35 58 
3458 
33 59 
32 57 

31 52 

3048 

2Q 41 
28 31 
27 22 
26 10 

24 56 

23 43 
22 27 

21 10 

19 51 
18 31 

17 II 

15 49 
14 25 
13 02 
II 38 
10 12 

845 



7 
5 
4 

2 
I 
o 



»9 
52 
24 

56 
28 
00 



47 27 

47 47 ' 

48 02 ! 
48 10 

48 14 
48 12 



I 



o 

4 

9 

14 



00 

53 

40 

13 



18 30 
22 25 



26 00 
29 12 
32 01 
34 31 
36 41 
38 34 



40 II 

41 33 

42 44 

43 42 

44 31 

45 " 

45 42 

46 06 
46 24 
46 35 
46 41 
4643 

46 39 
46 31 
46 19 
46 ok 
4540 
45 25 

45 00 
44 33 
44 02 
43 30 
42 54 
42 17 

41 37 
40 55 
40 12 
39 26 
3837 
3748 

3657 
36 02 

35 07 
34 10 
33 12 

32 II 

31 08 
30 05 
2859 
27 52 
2644 

25 34 

24 22 
23 10 
21 56 
20 40 
19 24 
18 05 

16 46 
15 27 
14 05 
12 43 
II 21 

9 57 

8 33 
7 09 

5 43 
4 18 

2 52 
I 26 
o 00 



560 



I 



38 13 

39 37 

40 50 

41 51 

42 42 

43 24 

43 59 

44 25 

44 46 
4500 
4508 

45 " 

45 " 

45 06 
44 57 
44 44 
44 27 
44 08 

43 4<5 
43 20 
42 52 
42 21 

41 47 
41 II 

40 34 
39 54 
39 12 
38 28 

37 40 
36 52 

36 02 
35 10 
34 17 
33 21 
32 24 
31 25 

30 23 
ic) 22 

38 18 

27 13 
26 06 

2457 

23 47 
22 36 

21 25 

20 If 

18 56 

17 40 

16 23 
15 04 

13 45 

12 25 

II 05 

9 44 

8 21 

6 59 

5 35 
4 12 

2 48 

I 24 
o 00 






00 1 


4 31 


8 


56 


13 


10 


17 


II ! 


20 


«l 


24 17 


27 


22 , 


30 07 ' 


32 33 ' 


^ 


43 
35 



57« 



o 

4 

8 

12 

15 
19 



00 
10 
16 
13 
5 



23 42 

2S 39 
28 19 

30 42 

32 49 
34 41 

36 19 
3: 



40 02 

40 55 

41 40 

42 16 

42 46 
4308 

43 25 
43 36 
43 42 

43 44 
43 40 
43 33 
43 



43 
4251 

42 31 
42 06 
41 40 
41 II 

40 39 
40 06 

39 29 
38 51 
38 II 
37 28 
36 
35 

35 08 
34 18 
33 26 
32 32 
31 35 
30 38 

39 
39 
27 36 
26 ri 



25 28 
24 21 

23 12 
22 03 

2053 
19 42 
18 38 
17 14 

1558 
14 43 
13 25 



680 



o 
o 
3 

7 



00 

51 
40 



II 20 

51 
10 



\i 



21 14 

S^ 

2857 

31 00 

32 51 

34 29 

35 55 

37 09 
3» 14 
3909 

39 56 

40 35 

41 06 

41 31 

41 50 

42 03 

42 13 

43 16 

42 15 
42 09 
42 01 

41 49 
41 33 

41 15 
40 53 
40 39 
40 01 

39 31 
3900 

38 2§ 

37 48 
37 
36 
35 45 
35 00 

34 13 

33 ?5 
32 33 
31 42 
30 47 
2951 

28 54 
27 55 
26 54 
25 52 
24 49 
23 44 

22 38 
21 30 
20 21 
19 II 
18 00 
16 47 

15 34 
14 20 

13 04 



590 , Hoar Angle. 



12 07 


11 49 


10 48 


10 32 ! 


9 29 


9 15 


8 08 
6 48 


Ig 


5^ 


5 19 


406 


4 00 


2 44 


2 40 


I 22 


I 20 


00 


00 



O 00 

3 35 

7 07 

10 33 

15 50 

>S57 

19 51 
22 33 
25 01 
27 16 
29 18 
3X 07 

3244 

34 09 

35 24 
30 

37 26 
14 



P 



3854 

39 28 

39 
40 

40 31 
40 42 

40 48 

4048 
40 46 

40 39 
40 30 

40 15 

39 59 
39 39 
39 16 
38 50 
38 23 
37 52 

37 19 
3644 
36 07 

35 28 
34 46 
34 03 

33 18 
32 30 
31 41 
30 51 
2958 
29 05 

28 08 
27 II 
26 12 
25 12 
24 II 

23 07 

22 03 

20 57 

19 49 

18 41 
17 32 

16 31 



15 10 

13 57 
12 45 
II 30 
10 15 
9 00 

7 44 
627 
5 10 

3 53 

2 36 

I 17 
o 00 



li« 

O 



3 



6 



O 



10 



11 



12 



00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
SO 
40 
50 
00 



In Nofth latlt«de« when the star is rising or East of the meridian, the tabulated azimuths are reckoned from North to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from North to West. 

In South latitude, when the star is rising or East of the raendian, the tabulated azimuths are reckoned from South to Bust; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from South to West. 

When the latltude'and decUnstloB are of different nane, the tables are to be entered with the suppJemeBt of the hour angle and the 
supplement of the tabulated azimnth is to be taken for the required true bearing. 
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A2IMUTH OR TRUE BEARING. 



I«ATITUDE 380. 




DECLINATION— SAME NAME AS— LATITUDE. 




liATITUDK 38°. 


Hoar Ansle* 


60° 


ei° 


62° 


6SO 


640 


65° 


66° 


67° 


680 


690 


70° 


Hour Ancle* 


b* in* 


/ 


' 


/ 


/ 


f 


/ 


f 


/ 


/ 


f 


f 


la« nia 


O OO 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


lO 


3 19 


306 


2 53 


2 41 


2 30 


2 20 


2 10 


2 01 


I 52 


IS 


I 37 


10 


20 


637 


6 10 


5 43 


5 20 


458 


4 37 
654 


4 18 


4 01 


344 


3 13 


20 


so 


9 49 


9 08 


8 31 


756 


7 23 


625 


5 59 


5 34 


5 10 

6 50 


4 47 


SO 


40 


12 54 


12 01 


II 13 
13 48 


10 28 


9 45 


9 06 


8 29 


755 


7 22 


6 21 


40 


so 


15 49 


14 47 


12 54 


12 02 


11 15 


10 29 


9 47 


9 07 


8 29 


7 53 


50 


1 00 


18 34 


17 22 


16 16 


15 13 


14 13 
16 18 


13 17 


12 25 


II 36 


10 48 


10 04 


9 22 


1 00 


10 


21 08 


19 48 


18 35 


17 25 


15 15 


14 16 
16 01 


13 20 


12 27 


II 36' 


1047 


10 


20 


23 30 


22 05 


20 44 


1928 


18 15 


17 06 


14 59 
16 33 


14 00 


13 04 


12 09 


20 


SO 


25 40 


24 10 


22 45 


21 23 


20 05 


1851 


17 40 


15 30 


14 28 


13 29 


SO 


40 


27 38 


26 04 


24 35 


23 09 


21 47 


20 28 


19 14 


18 02 


16 54 


15 47 


14 44 


40 


60 


29 25 


2748 


26 15 


24 46 


23 21 


21 59 


20 40 


19 25 


18 12 


17 02 


15 55 


50 


2 00 


31 00 


29 22 


27 47 


26 16 


24 48 
26 07 


23 23 


22 00 


20 42 


19 27 


18 13 


17 02 


2 00 


10 


32 26 


3046 


29 09 


27 37 


24 39 


23 15 


21 53 


20 35 

21 38 


19 19 


18 05 


10 


20 


33 40 


32 01 


30 24 


28 49 


27 iS 


25 49 


24 22 


22 59 


20 20 


1903 


20 


30 


34 46 


33 07 


31 30 


29 55 


28 22 


26 52 


25 24 


23 59 


22 36 


21 16 


1957 


SO 


40 


35 44 


34 05 


32 28 


30 53 


29 20 


27 49 


36 20 


24 53 


23 30 


22 07 


20 47 


40 


50 


3633 


34 55 


33 19 


31 44 


30 II 


2839 


27 10 


2543 


24 18 


22 55 


21 32 


50 


s 00 


37 15 


3538 


34 03 


32 28 


30 55 


29 24 


27 55 


26 27 


25 01 


23 36 


32 14 


s 00 


10 


37 50 


36 15 


34 40 


33 06 


31 35 


30 04 


28 34 

29 08 


27 06 


25 40 


24 14 


22 51 


10 


20 


38 19 


36 44 


35 II 


33 39 


32 08 


3038 


27 40 


26 14 


2448 


23 24 


20 


SO 


38 42 


37 10 


35 38 


34 06 


32 36 


31 06 


29 37 


28 09 


2644 


25 18 


23 54 


SO 


40 


3859 


37 28 


3558 


34 28 


32 59 


31 30 


30 02 


28 35 


27 09 


25 43 
36 05 


24 19 


40 


50 


39 12 


37 42 


36 14 


34 45 


33 17 


31 49 


30 22 


28 56 


27 31 


24 40 


50 


4 00 


39 20 


37 52 


36 24 


34 58 


33 31 


32 04 


3038 


29 13 


27 48 


26 24 


35 00 


4 00 


10 


39 23 


•37 57 
37 58 


36 32 


35 06 


33 40 


32 15 


30 50 


29 25 


28 02 


26 38 


25 14 


10 


20 


39 22 


36 34 


35 10 


3346 


32 22 


3059 


29 35 


28 12 


26 50 


25 27 


20 


SO 


39 17 


37 55 
3748 


36 28 


35 II 


3348 


32 26 


31 03 


29 41 


28 19 


26 57 


25 35 


SO 


40 


3908 


35 08 


33 46 


32 25 


31 05 


29 43 


28 23 


27 02 


25 40 


40 


50 


3857 


37 39 


36 20 


35 01 


33 41 


32 21 


3» 02 


29 42 


28 23 


3703 


25 43 


50 


6 00 


3841 


37 26 


36 09 


34 51 


33 33 


32 15 


30 57 


2938 


28 20 


27 01 


25 42 


5 00 


10 


38 24 


37 09 


35 54 


34 39 


33 22 


32 05 


3049 


29 32 


28 15 


2658 


25 39 


10 


20 


3803 


36 50 


35 36 


34 23 


33 08 


31 53 


3038 


29 22 


28 07 


26 50 


25 34 
25 26 


20 


SO 


37 39 


36 28 


35 16 


34 04 


32 51 


31 38 


30 24 


29 10 


27 56 


26 42 


SO 


40 


37 13 


36 04 


34 54 


33 43 


32 32 


31 20 


30 07 


28 55 


27 43 


26 29 


25 15 


40 


50 


36 45 


35 37 


34 28 


33 20 


32 09 


30 59 


29 49 


28 38 


27 27 


26 14 


25 02 


50 


6 00 


36 13 


35 07 


34 01 


32 54 


31 45 


30 36 


29 28 


28 19 


27 09 


2558 


24 48 


6 00 


10 


35 40 


34 35 


33 30 


32 25 


31 19 


30 12 


29 04 


27 57 


2649 


25 40 


24 30 


10 


20 


35 04 


34 02 


32 58 


31 55 


30 50 


29 45 
29 16 


28 39 


27 33 


26 36 


25 18 


24 II 


20 


SO 


34 27 


33 26 


32 24 


31 22 


30 19 


28 II 


27 06 


26 01 


24 56 


23 49 


SO 


40 


33 47 


32 47 


31 47 


30 47 


29 45 


28 43 


27 41 


26 38 


25 35 


24 31 


23 25 


40 


50 


33 06 


32 07 


31 09 


30 II 


29 II 


28 10 


27 10 


26 08 


25 06 


3/< 04 


23 01 


50 


7 00 


32 21 


31 26 


30 29 


2Q 31 

28 51 


28 34 


27 35 


36 36 


25 36 


24 36 


23 35 


22 34 


7 00 


10 


31 36 


3042 


29 46 


27 54 


26 58 


26 00 


25 02 


24 04 


23 05 


22 05 


10 


20 


3048 


2956 


29 02 


28 08 


27 14 


26 18 


25 23 


24 26 


23 30 


22 32 


21 34 


20 


SO 


2959 


29 08 
28 19 


28 16 


27 24 


26 31 


2538 


24 44 


23 49 


22 55 


21 59 


21 02 


SO 


40 


20 09 

28 16 


27 28 


26 38 


25 47 


24 56 


24 04 


23 II 


22 18 


21 24 


20 29 


40 


50 


27 29 


26 40 


25 51 


25 02 


24 12 


23 21 


22 30 


21 39 


2047 


19 54 


50 


8 00 


27 22 


2636 


25 49 


25 02 


24 14 


23 26 


22 38 


21 48 


30 58 


20 09 


IQ 18 
18 40 


8 00 


10 


26 26 


2542 


24 57 


24 12 


23 25 


22 39 


21 53 
21 06 


21 05 


30 17 


18 48 


10 


20 


25 29 


24 47 


24 03 
23 08 


23 19 


22 36 


21 51 


20 20 


19 35 
18 51 


18 01 


20 


30 


24 30 


23 49 


22 26 


21 44 


21 01 


20 18 


19 34 
1847 
17 58 


18 05 


17 21 


SO 


40 


23 31 


22 51 


22 II 


21 32 


20 51 


20 10 


llsl 


18 OS 


17 22 


16 39 


40 


50 


22 29 


31 52 


21 14 


20 36 


19 57 


19 18 


17 18 


16 38 


15 56 


50 


9 00 


21 27 


20 51 


20 14 


19 38 
18 40 


19 02 


18 24 


17 46 


\U 


16 30 


15 52 


14 28 


9 00 


10 


20 23 


1048 
18 45 


10 14 
18 13 


18 05 


17 29 


16 54 


15 41 


15 04 


10 


20 


10 17 
18 II 


17 40 


^l °l 


16 34 


16 01 


15 26 


14 52 


14 17 


13 42 


20 


SO 


17 41 


17 10 


16 40 


16 08 


15 37 


15 05 


14 33 


14 01 


13 28 


12 55 


SO 


40 


17 04 


16 35 


16 07 


15 38 


15 08 


14 39 


14 09 


13 39 


13 09 


12 38 


12 07 


40 


50 


1555 


1528 


15 02 


14 35 


14 07 


13 40 


13 13 


1245 


13 16 


II 48 


II 19 


50 


10 00 


14 46 


14 21 


13 56 


13 31 


13 06 


12 41 


12 15 


II 49 


11 23 


10 57 


10 39 


10 00 


10 


13 35 


13 12 


12 50 


12 26 


12 03 


II 40 


II 16 


10 52 


10 39 


10 05 


9 39 
8 49 


10 


20 


12 24 


12 03 


II 42 


II 21 


II 00 


10 39 


10 17 


1^ 


934 
8 39 


8 19 


20 


SO 


II If 


10 53 


10 34 


10 16 


9 57 
8 52 


9 37 


9 18 
8 17 




SO 


40 


9 59 


n 


9 25 


09 

8 01 


8 34 


7 59 


7 42 


7 24 


7^ 


40 


50 


8 45 


8 16 


746 


7 32 


7 16 


7 01 


6 46 


6 30 


6 14 


50 


11 00 


7 31 


7 19 


706 


653 


6 40 


6 27 


6 14 


6 01 


5 49 


5 35 


5 21 


11 00 


10 


6 17 


6 06 


5 56 


5 45 


5 34 


5 24 


5 13 


5 02 


4 51 


4 40 


4 29 


10 


20 


5 03 


4 54 


4 45 


4 37 


4 29 


4 19 


4 II 


4 02 


3 53 


3 44 


3 35 


20 


so 


3 46 


3 41 


3 34 


3 27 


3 21 


3 14 


308 


3 01 


2 55 


2 49 


2 43 


SO 


40 


2 31 


2 27 


2 23 


3 19 


2 14 


2 10 


2 06 


2 01 


156 


56 


I 48 


40 


50 


I 16 


I 14 


I 13 


I 09 


I 07 


I 05 


I 03 


I 01 


59 


54 


50 


12 00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


12 00 

1 



In North latitude, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from North to East; and 
when the star is setting or West of the meriaian, the tabulated azimuths are reckoned from North to West. 

In Sowth latltade, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from South to East; and 
when the star is setting or West of the meriaian, the tabulated azimuths are reckoned from South to West. 

When the latitude and declination are of different name, the tables are to be entered with the supplement of the hour angle and the 
supplement of the tabulated azimuth is to be taken for the required true bearing. 
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AZIMUTH OR TRUE BEARING. 



I«ATmJDe 39°. 



DECWNATION— SAME NAME AS— LATITUDE- 



I^ATITITDE 39°. 



Hour Ancle. 



o 



3 



6 



9 



lO 



11 



13 



in. 
OO 
lO 
30 
30 
40 
50 

OO 
lO 
20 
30 
40 
60 

OO 
lO 
20 
30 
40 
50 

OO 
10 
30 
30 
40 
50 

OO 
lO 
20 
30 
40 
60 

OO 
lO 
20 
30 
40 
SO 

OO 
lO 

30 I 
SO I 
40 I 
SO 

OO 

lO ' 

SO 

30 

40 

60 

OO 
lO 
30 
30 
40 
50 

OO 
lO 
30 
30 
40 
50 

OO 
lO 
30 
80 
40 
50 

OO 
10 
30 
30 
40 
60 
OO 



i8o OO 

171 13 

162 46 

154 50 

147 37 
141 07 

135 20 
130 12 

125 39 
121 36 

"7 57 
114 41 

III 42 
108 58 
106 27 
104 07 
101 56 

99 54 

9758 
96 08 
94 22 
92 41 

I <^ 

27 



% 



8756 
86 25 

8457 
8330 
82 05 
So 41 



79 16 


78 19 


77 52 


7657 


76 29 


75 35 


75 06 


74 13 


73 42 


72 51 


72 19 


71 28 



70 55 
69 30 
68 05 

6639 
65 II 
63 43 

62 13 
60 42 

59 09 
57 34 
5558 
54 20 

52 40 
50 57 
49 12 
47 25 
45 35 
43 43 

41 48 
39 49 
37 49 
35 45 
33 39 
31 30 



29 

27 

24 



18 
o 

4 



22 26 
20 o 

17 3 



15 " 
12 42 

10 12 

7 39 
5 07 
2 34 

O Ob 



340 ' 350 



80 00 
70 42 
61 46 

53 29 
46 00 
39 20 

33 30 
28 20 

23 48 
19 47 
16 12 

12 59 

10 03 
07 24 

04 57 
02 41 

00 33 
98 33 

96 40 
94 52 

93 09 
91 30 

89 54 
88 22 

8651 
85 22 
8356 
82 30 

81 06 

79 43 



7005 
68 41 
67 17 

65 51 
64 25 
62 57 

61 29 

59 57 
58 26 

56 52 
55 16 
53 39 

51 59 
50 IS 

48 34 
46 47 

44 58 
43 07 



36° 



\l 



41 
39 
37 17 
35 15 
33 10 
31 02 

28 51 
2638 
24 22 
22 04 
19 44 
17 21 

14 56 1 
12 30 
10 02 

7 32 
5 P3 I 
2 3» I 
o 00 



o / 

80 00 
7005 
6038 

51 57 
44 II 
37 24 



31 30 
26 21 
21 50 

17 53 
14 22 

11 13 

08 22 

05 47 
03 23 

UI II 

99 07 
97 10 

95 20 

93 35 

91 55 
90 18 

^45 
87 14 

85 45 
84 18 

82 53 
81 30 
80 07 

7845 

77 23 
76 02 

74 41 
73 20 
71 58 
70 37 

69 15 
67 51 
66 28 

65 04 

63 38 
62 II 

60 43 
59 12 

57 41 
56 09 

54 34 
52 57 

51 18 
49 38 
47 55 
46 09 

44 22 
42 31 

40 38 
38 42 
36 45 
34 44 

32 40 
30 34 

28 26 
26 14 
24 00 
21 44 

19 25 
17 04 

14 42 

12 18 



51 
25 
57 
29 
00 



37° 



^ 



57 
5« 27 
56 57 
55 26 
53 51 
52 15 

50 38 
48 58 
47 16 
45 31 
43 45 
41 55 

40 03 
3809 
36 13 
34 13 
32 II 
30 06 

27 59 
25 49 
23 37 
21 23 

16 48 

14 27 
12 06 
9 42 
7 17 
4 52 
2 26 
o 00 



o / 

180 00 

169 23 
159 20 
150 13 

142 II 

135 15 
129 19 

124 II 
119 44  

"5 51 I 
112 25 

109 21 

106 35 

104 05 

1 01 46 

9938 

97 38 

95 45 

93 58 
92 16 

90 39 
89 04 

87 33 
86 05 

84 38 

83 «3 
81 50 
80 28 
79 07 
77 46 

76 25 
75 06 
73 46 
72 26 
71 06 
69 45 

68 24 
67 01 

<>5 39 

64 15 
62 50 

61 25 



3»° I 39° 30° 31< 



80 00 

68 33 

57 49 

48 14 
39 56 
32 54 

2658 
21 52 

17 31 
13 43 I 
10 23 
07 26 

04 46 
02 20 I 
00 07 ' 
98 02 I 
96 07 
94 18 , 

92 35 

90 55 i 

89 21 
87 49 I 
86 21 
8455 

83 31 

82 08 

8047 
79 26 
78 06 
76 48 

75 28 ' 
74 09 
72 51 
71 32 
70 13 I 
6854 ' 

67 33 
66 12 
64 50 

<>3 27 
62 03 
6038 

59 " 
57 43 
56 13 
54 43 
53 09 
51 34 

49 57 
48 19 
46 36 

44 54 
43 08 
41 20 



180 00 
167 34 
156 03 
145 58 
137 25 
130 19 

124 22 
119 24 

"5 09 
III 29 
108 16 
105 26 

102 52 
100 32 
98 24 
96 25 
94 34 
92 49 



39 30 


37 37 


35 41 


33 43 



31 42 

29 39 ! 



5J 

16 



27 
25 
23 
21 
18 
16 32 

14 13 
" 53 



33 
10 

47 
24 
00 



^ 



I 10 



. 33 
88 02 

8633 
8507 
83 44 

82 22 
81 01 

79 4» 
78 22 

77 04 
7548 

74 30 
73 12 
71 55 
70 37 

^ ^9 
68 01 

66 41 
65 21 
64 00 
62 38 
61 15 
59 51 

58 25 
56 57 
55 30 
53 59 
52 27 

50 53 

49 16 
47 38 
45 58 
44 i6 
42 31 
40 44 

38 55 
37 04 
35 08 
33 13 

3» 13 
29 II 

27 08 
25 01 
22 53 
20 43 
18 30 
16 16 

14 00 
II 42 

9 23 
7 04 
4 43 
2 22 



I 



iSo 


00 1 


166 


22 I 


153 57 I 


143 


19 I 


134 34 I 
127 26 I 


121 
116 


44 1 


112 


39 I 


109 07 ' I 
106 03 I 


103 


20 1 



100 54 

98 41 

96 39 I 

94 45 1 

9258 ; 

91 iS I 

89 43 
&S 10 

86 42 

85 16 

83 53 
82 32 



13 
54 
36 
19 



81 

?? 

77 . 
76 04 

74 47 

73 31 
72 15 
70 59 
69 43 

67 ^ 

65 50 

64 31 
63 II 

61 50 

60 28 

59 05 

57 40 
56 14 
54 46 
53 16 
51 45 
50 12 

48 37 
46 59 
45 20 
43 39 
41 55 
40 10 

38 21 
36 31 
34 38 
32 43 
30 45 
2845 

26 

24 
22 31 
20 23 
18 13 
16 00 

13 46 
II 31 



o 00 



t 

4 

2 
o 



38 

19 
00 



I 



% 



P 



80 00 
64 55 

51 25 
40 15 

31 20 
24 lb 

18 34 

»3 54 
10 00 

0638 

03 45 
01 10 

98 52 
96 46 

94 50 
93 02 
I 21 

45 



33° 





f 


180 


00 


163 


02 


148 


20 


136 40 


127 41 


120 


45 


"5 


17 


no 


51 


107 


12 


104 03 1 


lOI 


20 


98 56 


96 46 


94 


48 


92 


59 


% 


17 
41 


88 


10 



88 13 

8645 
85 20 

8358 

8237 
81 18 

80 01 
7845 

77 
76 



30 
15 
75 00 
73 46 

72 31 
71 17 
70 03 

6847 

67 31 
66 15 

6458 
63 40 
62 22 
61 01 

59 40 
18 



56 53 
55 28 
54 01 
52 32 
51 o-* 
49 30 

47 56 
46 20 

44 41 
43 01 
41 18 

39 35 

37 47 ■' 
35 58 ' 
34 07 I 
32 12 
30 16 
28 18 

26 17 
24 15 

22 10 
20 03 

17 55 
15 44 

»3 33 
II 19 

9 05 
6 49 

4 34 
2 16 
o 00 



8643 
85 18 

8357 
82 38 
81 21 
80 05 

78 50 
77 36 
76 23 
75 09 
73 57 
72 45 

71 3» 
70 18 

69 05 
67 51 
6637 
65 22 

64 05 
62 48 
61 31 
60 12 
58 52 
57 31 

5608 

54 43 
53 16 

5» 49 
50 20 

48 48 

47 »6 
45 40 
44 03 
42 24 
40 43 
3859 

37 14 
35 25 
33 36 

31 43 
29 49 

27 52 

25 53 
23 51 
21 49 

19 44 
17 37 
15 29 

13 19 
II 09 

8 56 

6 43 

428 

2 15 
o 00 



33° I 34° 35° I Hour AMkgle* 



/ 
180 00 
160 37 
144 31 
132 24 

123 31 
"6 53 

III 44 

107 37 
104 14 

loi 20 

98 50 
9636 

94 36 
92 47 

1 05 

29 

87 59 
8<> 33 



K 



II 

51 



70 31 


6q 


19 


(>8 


07 


66 


55 


65 


41 


64 


28 


63 


13 


61 


58 


60 


41 


? 


23 
03 


56 


43 



55 22 

53 58 
52 33 
51 05 
38 
08 



J? 



46 35 
45 01 
43 26 
41 48 
40 07 
38 25 

36 40 
34 54 
33 05 

31 14 
29 21 
27 26 

25 29 
23 28 
21 27 
19 24 
17 ao 
15 13 

13 oft 

10 57 
8 46 

636 
4 25 
2 12 
o 00 



I 



85 
83 

82 33 
81 17 
80 03 
7849 

77 38 
76 26 

75 15 
74 04 
72 53 
71 43 



/ 


/ 


180 00 


180 00 


157 21 


152 43 


139 42 


133 32 


127 23 
118 49 


121 26 


"3 31 


112 37 


107 59 


107 55 


103 50 


104 II 


100 33 


loi 06 


97 51 


98 30 


^5 33 


96 14 


93 33 


94 13 


91 45 


92 23 


90 06 


90 42 
89 08 


88 35 
87 S 


87 39 


8547 


86 15 


84 29 


8455 


83 '5 



83 37 
82 21 
81 07 

55 
44 
77 34 

76 24 

75 15 
74 06 
72 57 
71 48 

70 39 

69 30 
68 20 
(»7 

65 
(>4 46 

63 34 

I 

62 20 
61 05 
59 50 
58 33 
57 15 
55 56 

54 35 ! 
53 12 
51 48 
50 23 

48 55 ; 

47 26 , 

45 55 i 
44 22 I 
42 47 ' 
41 10 

39 31 
37 50 

3606 
34 22 
32 35 
30 44 I 
2853 I 
26 59  

25 04 
23 06 
21 06 
19 06 

17 03 
14 59 



12 53 
10 45 
8 38 
6 29 
4 20 
2 10 
o 00 



82 01 
80 49 

79 40 

7831 
77 23 
76 16 



75 10 

74 <Q 

72 55 

71 51 
70 42 

69 35 

68 28 
67 19 
66 10 
65 00 

63 51 
62 39 

61 26 
60 13 

5859 
57 43 
56 26 
5508 

53 47 
52 26 

51 03 
39 
J3 

46 44 

45 14 
43 42 
42 09 
40 33 

38 55 
37 »5 

35 33 
33 50 
32 04 

30 15 
28 25 

26 33 

24 39 
22 44 



20 


46 


18 


47 


16 


46 


14 43 


12 


40 


10 


34 


8 


29 


6 

4 


11 


2 


07 





00 



ll. 
o 



6 



9 



10 



11 



13 



00 
10 
30 
SO 
40 
60 

00 
10 
30 
30 
40 
SO 

00 
10 
30 
SO 
40 
SO 

00 
10 
30 
30 
40 
SO 

00 
10 
30 
SO 
40 
SO 

00 
10 
30 
SO 
40 
SO 

00 
10 
30 
SO 
40 
SO 

00 
10 
30 
SO 
40 
SO 

00 

10 

30 

SO 

40 i 

SO 

00 
10 

30 
SO 
40 
SO 

00 
10 
30 I 
SO ' 
40 
SO 

00 
10 
30 
SO 
40 
SO 

00 



In North Utitade, -when the star is risine or East of the meridian, the tabulated azimuths are reckoned from North to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from North to West. 

In Roith Utltide, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from South to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from South to West. 

When the latltade and decllnatloM are of dlfTervnt name, the tables are to be entered with the supplement of the hour angle and the 
supplement of the tabulated azimuth is to be taken for the required true bearing. 

5682 — 02 1 1 
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AZIMUTH OR TRUE BEARING. 



LATITUDE 890. 



DBCUNATION-SAME NAME AS— I^ATITUDE. 



liATITlIDK 39°. 



Hoar Ang;le» 



O 



8 



5 



6 



9 



10 



11 



13 



OO 
lO 
SO 
SO 
40 
50 

OO 
lO 
80 
30 
40 
60 

OO 
lO 
20 
SO 
40 
60 

OO 
lO 
SO 
SO 
40 
SO 

OO 
10 
20 
30 
40 
50 

OO 
lO 
20 
30 
40 
50 

OO 
lO 
20 
SO 
40 
50 

OO 
lO 
20 
SO 
40 
50 

OO 
lO 
20 
80 
40 
SO 

OO 
lO 
20 
SO 
40 
SO 

OO 
10 
20 
SO 
40 
SO 

OO 
lO 
20 
30 
40 
SO 
OO 



S60 



i8o 00 

145 45 
"5 

114 

107 37 
102 57 

99 29 
96 At 



Jl 



94 

92 31 
47 
13 



n 



8745 
86 23 

8506 

8352 
82 41 
81 31 

80 24 

79 17 
78 12 

77 07 
76 03 

74 58 

73 54 
72 50 
71 46 
70 42 

69 37 
6832 



25 
18 
II 



67 
66 

65 
64 03 
62 54 
61 44 

60 33 
59 21 
58 08 
56 53 
55 37 
54 20 

53 01 

51 41 

50 19 
4856 

47 30 
46 03 



44 34 
43 03 
41 31 
39 56 
38 20 
36 41 



35 01 

33 18 

31 33 
29 47 

27 59 
26 07 

24 15 

22 21 

20 26 
18 28 
16 
14 

12 27 

10 24 

8 21 

6 16 
4 " 
2 05 
o 00 



870 



% 



o t 
180 00 
134 40 
115 22 
106 21 
loi 07 
97 35 

94 55 
92 46 
58 
22 

8756 
8636 

85 22 
84 II 
8302 
81 56 
80 51 
79 48 

7846 

77 43 
76 42 
75 40 
74 40 
73 39 

72 38 
71 36 

70 34 

60 32 

68 30 
67 26 

66 22 

65 17 
64 12 

63 05 

61 57 
60 48 



57 16 
56 03 
54 48 
53 31 



52 13 
50 55 
49 33 
48 II 
46 48 
45 21 



43 53 
42 24 
40 53 
39 20 
37 44 
36 06 

34 28 
32 46 
31 03 
29 18 
27 31 
25 42 

23 51 
21 59 
20 05 
18 09 



16 
14 



J3 
14 



12 14 
10 13 



8 
6 

4 

2 
o 



12 
10 
06 

04 
00 



88° 



o / 

180 00 
116 17 
102 47 

97 19 
94 09 
91 55 

Qo 09 

88 41 
87 21 
86 08 
85 02 
8357 

82 54 
81 54 
8056 

79 57 
78 59 
78 02 

77 06 
76 08 

75 " 
74 14 
73 17 
72 19 

71 20 
70 21 
69 22 

68 23 
67 22 

66 20 

65 18 

64 15 
63 II 

62 06 
61 00 
59 53 



89° 400 



s 



8738 

86 51 
8603 

85 16 
84 28 

83 40 
82 52 
82 03 
81 15 

80 26 
36 



o 00 
61 48 
73 54 
77 50 

79 27 

80 07 

80 18 
80 12 
79 56 
79 32 
03 
30 



?2 



^ 



78 47 
77 56 
77 06 
76 15 

75 23 
74 3» 
73 39 
72 45 
71 52 
70 57 

70 02 
06 



% 



67 II 
66 13 
65 14 

64 13 
63 12 
62 10 
61 06 
60 02 
5856 



77 55 
77 17 
76 37 

75 55 
II 

26 



75 
74 



73 40 
72 54 
72 06 
71 16 
70 26 
6935 

6843 
67 50 

6655 
66 00 

65 04 
64 07 

63 08 
62 09 
61 09 
60 07 
59 04 
57 59 



51 26 
5008 

48 4? 
4728 
46 04 ' 
44 39 

43 »3 

41 45 
40 14 

38 42 

37 08 

35 33 

33 54 
32 15 
30 33 
28 49 

27 04 
25 17 

23 28 
21 37 
19 45 
17 51 
15 56 
14 00 

12 02 
10 03 
8 03 



50 39 
49 21 
48 03 
46 43 
45 21 
43 57 



42 32 
41 o; 

39 3 
3805 

36 32 

34 58 



33 21 
31 43 
30 03 
28 20 
2637 
24 51 

23 04 
21 15 
19 24 

17 33 
15 39 
13 45 



% 



6 

4 

2 
o 



03 
03 
01 

00 



II 
9 
7 
5 
3 
I 
o 



49 

52 
55 
57 

59 
00 



II 

9 
7 
5 

3 
I 

o 



5844 


57 49 


56 53 


57 35 


56 41 


55 47 


56 25 


55 31 


5438 


55 12 


54 20 


53 29 


53 59 


5308 


52 17 


52 43 


5» 54 


51 05 



52 

47 18 

45 59 

'44 39 

43 15 

41 52 
40 26 

3858 
37 28 
35 57 
34 24 

3248 
31 12 
29 33 
27 52 
26 10 
24 ^ 

22 41 
20 52 
19 04 
17 14 
15 23 
13 30 



37 
42 
47 
51 
54 
57 
00 



41° 



£ 



o 00 
1258 

51 

68 25 

72 II 

74 13 

75 21 

75 56 

76 10 
76 II 
76 01 

75 45 

75 21 
74 55 
74 24 

73 52 
73 15 
72 37 

71 56 
71 14 

70 31 
6945 

69 00 
68 II 

67 22 
6632 
65 40 
64 48 

63 54 
62 59 

62 02 
61 01 
60 06 
59 06 
58 05 
57 01 

55 57 
54 52 
53 45 
52 36 
51 26 

50 15 

49 03 
47 48 
46 31 
45 14 
43 54 
42 33 

41 10 
39 46 
38 19 
36 51 
35 21 
33 49 

32 15 
30 40 

29 03 
27 23 

25 42 
24 00 

22 17 
20 31 

1845 
16 55 
15 00 
13 16 

II 24 
9 32 



38 
44 
50 

55 
00 



I 



42< 



o / 
o 00 

31 33 
50 S 

^'« 

68 29 

70 28 

71 41 

72 25 
72 40 
72 58 
72 57 

72 49 
72 33 
72 12 

71 47 
71 18 

70 45 
70 12 



% 



b» 51 
68 14 

67 32 
66 48 

66 02 

65 U 
64 25 
63 35 
62 44 
61 51 



6056 
60 01 
59 03 
58 05 
57 05 
56 04 



55 02 
53 57 
52 52 
51 44 
50 36 
49 26 

48 14 
47 oj 
45 46 
44 30 
43 12 
41 51 

40 30 
39 06 
37 41 
36 14 
34 46 
33 15 

31 42 
30 08 
28 33 
2656 
25 17 
23 35 

21 53 
20 09 
18 25 
16 38 

14 50 
13 02 



II 

9 

7 
5 
3 
I 
o 



II 
21 
30 
38 
46 

52 
00 



48' 



63 
62 
61 



09 

21 

32 



60 41 



% 

58 
57 



49 

55 
00 

_ 03 
56 05 
55 05 



54 04 


53 


01 


5» 


57 


50 52 


% 


45 
35 


47 25 


46 


13 


45 


00 


43 45 


42 


28 


41 


09 



3948 

38 26 

37 02 

35 37 

34 09 
32 40 

31 09 
2036 
28 02 
26 27 

24 49 
23 II 

21 29 

IQ 48 
18 05 
16 20 

14 33 
12 47 

10 59 
9 " 



7 

5 

3 
I 

o 



22 

32 

41 

51 
00 



O 00 

24 27 

41 43 
52 20 
58 52 
03 00 

65 43 ' 

67 3» 1 

68 42 

69 29 

6956' 

70 II I 

70 14 
70 09 

69 57 
69 41 

69 30 

68 54 

68 25 

67 53 
67 19 

6643 

66 03 

65 22 

64 40 
63 55 



440 



o 00 

19 43 

35 12 

45 54 

53 02 
57 51 

61 09 

63 27 

65 03 

66 10 

6655 

67 24 

67 39 

67 45 

67 43 

67 35 
67 21 

67 01 

6638 
66 13 
654a 
65 09 

64 34 
6356 

63 17 

62 35 
61 53 
61 07 
60 20 
5931 

5841 
57 49 
5656 
56 01 

55 OA 

54 06 

53 07 
52 06 

51 03 
49 59 
4852 
47 45 

46 36 
45 25 
44 13 
42 59 

41 44 
40 26 

39 06 
37 46 

36 24 

34 59 
33 34 
32 06 

* 

30 36 
29 05 
27 32 
25 58 
24 22 

22 45 

21 06 
19 26 

17 44 
16 02 
14 18 
12 33 

10 48 
9 01 



13 
26 

37 

49 
00 



4S< 



o 00 
16 23 
30 07 
40 36 

47 49 
53 04 

50 49 
59 32 



61 
62 

64 



30 

38 



^06 
65 » 
65 29 

6531 
65 31 
6508 

6450 

64 a8 
64 04 

63 35 
63 Q4 
62 30 



61 
61 



54 
15 



60 35 
59 52 
59 07 
58 21 

57 32 
56 43 
55 51 
54 59 
54 
53 

52 09 

51 

50 

4' 
4 



05 
00 



46 55 

45 46 
44 38 
43 27 
42 13 
40 59 
39 43 

38 
37 
35 45 
34 22 
32 57 
31 32 

30 03 
2834 
27 03 
25 30 
23 56 
22 20 

20 43 
19 05 
17 25 
15 44 
14 02 
12 19 

10 35 
8 50 



05 
»9 

34 

47 
00 



46© 



o / 

O 00 

55 



6 
5 

3 
I 
o 



35 50 
43 12 

48 46 

5245 
5546 

58 04 

59 44 
§059 

61 54 

63 33 
63 ^ 

63 14 
63 31 
63 31 
63 14 

63 03 

63 45 

62 35 

63 00 

61 33 
61 03 

60 39 
59 54 
59 16 
^36 
57 54 
5709 



56 2; 

55 3' 
54 46 
53 54 
53 01 
52 07 



51 10 
50 12 

49 13 
48 II 

47 07 
46 03 

44 57 
43 49 
42 
41 
40 15 
39 «> 

37 44 
3626 

35 06 
33 45 
32 21 

30 57 i 

20 30 
28 OS 
26 32 

25 01 I 
23 29 , 

21 55 ' 

20 20 

18 42 

17 05 I 

15 26 i 

13 46 
12 05 

10 23 ; 

8 40 I 



57 
13 
29 
45 
00 



470 



o / 

O 00 

12 02 

22 53 
31 56 
3907 

44 40 

4855 

52 13 

5638 
5806 

59 " 

60 01 
6037 

61 00 
61 14 

61 30 
61 30 

61 13 
61 01 
6045 
60 35 
60 01 

59 34 

5905 
58 32 
57 57 
57 20 
5640 
55 58 

55 14 
54 28 

53 40 
52 50 
51 59 
51 07 

50 II 

48 16 
47 16 
46 14 

45 " 

44 07 
43 00 
41 52 
40 41 

p?? 

37 01 
35 45 
34 26 
33 06 
31 45 
30 22 

28 57 

27 31 
26 03 

24 33 

23 02 
21 29 

15 56 
18 21 

16 45 
15 08 

13 30 
" 5» 

10 II 
8 30 



6 
5 

3 
I 
o 



49 
07 

25 

43 
00 



Hour Aiii:lo« 



li. 

O 



% 



6 



9 



10 



11 



12 



in* 
00 
10 
20 
SO 
40 
SO 

00 
10 
20 
30 
40 
SO 

00 
10 
20 
SO 
40 
SO 

00 
10 
20 
SO 
40 
SO 

00 
10 
20 
SO 
40 
SO 

00 
10 
20 
so 
40 
so 

00 

10 

20 
so 
40 
so 

00 
10 
20 
so 
40 
so 

00 
10 
20 
so 

40 

so 

00 
10 
20 

30 
40 
SO 

00 
10 
20 
80 
40 
SO 

00 
10 
20 
80 
40 
SO 
00 



In North lutltade. when the star is rising or East of the meridian, the tabulated azimuths are reckoned from North to Enst; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from North to WesL 

In South latltnde, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from South t) East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from South to West. 

When the Utitode and deellnatlon are of dUTerent name, the tables are to be entered with the supplement of the hour angle and the 
supplement of the tabulated azimuth is to be taken for the required true bearing. 
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AZIMUTH CR TRUE BEARING. 



LATITUDB 3V>. 



DECUNATION— SAME NAME AS— I^ATITUDE. 



liATITUDB 3f^. 



Hour Aiiifle. 



O 



2 



6 







lO 



11 



12 



480 



OO 
lO 
20 
SO 
40 
50 

OO 
lO 
20 
3» 
40 
50 < 

OO 
lO 
20 
SO 
40 
50 

OO 
lO 
20 
SO 
40 
60 

OO 
10 
30 
SO 
40 
50 

OO 
lO 
20 
80 
40 
50 

OO 
lO 
20 
SO 
40 
50 

OO 
lO 
20 
SO 
40 
60 

OO 
lO 
20 
SO 
40 
SO 

OO 
lO 
20 
SO 
40 
SO 

OO 
lO 
20 
SO 
40 
SO 

OO 
lO 
20 
SO 
40 
SO 
OO 



o / 

O OO 
lO 33 
20 
38 

35 32 
4X 03 



51 
53 



24 
51 
33 

fi 

34 



5732 
58 16 
5847 
59 09 
59 21 
5925 



59 
59 



06 

5S 50 
5830 
5806 

57 39 
57 09 

SP 37 
56 02 

55 25 
54 46 

54 04 
53 20 
52 34 
51 46 
50 57 
50 05 



JI 



t 



490 



13 
17 
47 20 
46 22 
45 22 
44 20 

43 16 
42 II 

^5 

38 46 
37 34 

36 20 
35 04 
33 47 
32 29 

31 09 
2948 

28 24 
26 59 
25 33 
24 05 
22 36 
21 05 

IQ 33 
18 00 
16 26 
14 50 
13 14 
" 37 



59 

20 

6 41 

5 01 

3 21 

I 41 
o 00 



O f 

o 00 

O 21 

16 04 

2548 

32 20 

37 45 

42 08 

45 40 

48 29 
5046 

52 34 

53 59 

55 05 

55 57 

56 35 

57 03 
57 20 
57 32 

57 35 
57 33 
57 25 
57 13 
56 57 
5637 

56 13 
55 47 
55 17 

54 44 
M09 
53 33 

52 53 
52 II 
51 27 
5041 

49 53 
49 03 



S 



46 

09 

33 

54 

17 

39 
00 



SOo 



12 
18 



48 

47 
46 

45 
44 28 
43 28 

42 25 

41 2! 
40 16 

39 09 

38 00 
36 50 

35 37 
34 23 
33 07 
3» 51 
30 32 
29 12 

27 50 
26 27 

25 

23 3' 
22 09 

20 40 



1909 

»7 38 
16 06 

14 32 
12 58 
II 22 



o 00 
8 30 

16 14 

23 21 
29 32 
34 56 

39 06 

42 41 

45 36 

47 59 

49 55 

51 27 

52 41 

53 39 

54 24 

54 57 

55 21 
55 37 

5546 
5548 
55 44 
55 36 
55 
55 

54 47 
54 23 
53 55 
53 26 
52 53 
52 19 

51 41 
51 01 

50 19 
49 35 

48 49 
48 01 

47 " 

46 20 

45 27 
44 31 

43 34 
42 35 

41 34 

40 31 
39 27 
38 22 

37 15 
36 05 

34 55 
33 42 
32 28 
31 12 
2056 
28 37 

27 17 
25 54 

24 32 

23 07 
21 41 

20 14 

• 

18 46 

17 17 

15 47 
14 14 
12 42 
II 09 



Sio 



34 
59 
24 
49 
13 
37 
00 



o 00 

7 31 

14 40 

21 15 
27 03 

32 05 

36 20 
39 55 

42 53 

45 20 

47 21 

49 00 

50 20 

51 24 

52 15 

52 54 

53 23 
53 44 

53 57 

54 «H 
54 04 
54 00 
53 50 
53 36 

53 19 
52 59 
52 34 
52 07 
51 37 
51 <H 

50 29 

49 51 
49 12 

48 29 
47 45 

46 59 

46 II 
45 21 
44 29 

43 35 
42 39 
41 42 

4043 
3942 

38 38 

37 35 
36 29 

35 21 

34 II 

33 01 
31 49 
30 35 

39 19 
26 02 

26 43 
25 23 
24 02 

22 39 
21 15 
19 49 

18 23 
16 55 

15 26 

13 57 
12 26 

10 55 



22 

49 

17 
43 
09 
34 



o 00 



S20 



o 00 

6 48 

13 20 

19 23 

24 51 
2938 

33 47 

37 19 
40 18 

42 48 

53 
36 



it 



48 02 
49 12 
50 08 
50 51 
51 25 
51 51 

52 09 
52 19 
52 24 

52 23 

52 17 
52 06 

51 51 

51 34 
51 12 
5048 
50 30 
49 50 

49 16 
48 40 
48 02 

47 23 
46 40 

45 55 

45 10 
44 21 
43 31 
42 38 
41 44 
40 49 

39 51 
38 51 
37 50 
36 47 
35 42 
34 37 

33 29 
32 20 

31 09 
29 57 
28 43 
27 



27 



26 09 
24 51 
23 31 

23 II 

20 48 
19 24 

17 59 
16 33 
15 07 

13 39 
12 10 
10 41 



9 
7 
6 



II 
40 
09 
4 37 
3 05 
I 32 
o 00 



SS° 



•7 I 



o 00 
6 II 
12 10 
17 46 
22 53 
27 27 

31 26 
34 54 
37 52 
40 24 

42 31 

44 19 



4548 

47 oi 

48 03 
4851 

49 29 

49 59 

50 30 
50 35 
5043 
50 45 
50 43 
50 35 

50 24 
50 08 
49 49 
49 27 
49 03 
48 34 

48 03 
47 29 
46 53 
46 15 
45 34 
44 52 

44 07 
43 20 
42 32 
41 41 
40 49 

39 54 

3858 
38 00 
37 01 
35 59 
34 56 
33 52 

32 45 
31 38 
30 28 
29 17 
28 05 
26 51 

25 36 
24 19 
23 01 
21 42 
20 21 
1858 

17 35 
16 12 

14 48 
13 21 
II 
10 



8 59 

7 30 
00 

30 
01 

30 



S4< 



o 00 

5 39 
II 08 

16 

21 
35 36 



Jl 



39 16 
32 38 

35 34 
38 05 

40 15 

42 05 

43 37 

44 55 
46 00 

46 52 

47 34 

48 07 

48 32 

48 50 

49 02 
49 08 
49 08 
49 04 

4855 
4842 
48 36 
48 c6 

47 44 
47 17 



46 48 
46 17 

45 43 
45 07 
44 28 
43 48 



43 05 
42 19 
41 32 
40 43 
39 53 
39 00 

38 05 
37 09 
II 
II 
10 



36 
35 

34 
33 07 

32 01 

3056 
2048 
2838 
27 28 
26 15 

25 02 
23 46 

23 30 

31 12 
1954 

»8 33 

17 13 

15 50 
14 38 
13 05 
II 38 
10 13 

8 46 
7 30 
5 52 
4 24 

2 57 
I 39 
o 00 



S6< 



o / 

o 00 

5 " 
10 14 

15 02 
19 30 

23 36 
37 16 

30 33 

33 25 
35 55 



39 



"^ 



41 31 

42 51 

43 59 

44 55 
4540 
46 17 

46 46 

47 07 

47 23 

47 31 
47 34 
47 33 

47 27 
47 17 
47 03 
4645 
46 35 
46 01 

45 34 
4505 
44 33 
43 59 
43 23 

42 43 

43 01 
41 18 
40 33 

^2 

38 

3805 

37 12 
36 17 
35 21 

34 23 

33 23 

32 31 

31 18 
30 14 
39 07 

27 59 
36 50 

25 39 

24 27 
23 14 
21 59 
20 43 
19 36 
18 08 

16 40 
15 28 

14 08 

13 46 
II 22 

9 59 

835 

7 09 
5 44 
4 18 
2 52 
I 37 
o 00 



se® 



o 
4 
9 

:i 

31 



00 
46 
25 

53 
04 
56 



36 

35 
31 23 

51 
00 

37 52 



^ 



39 28 

40 52 
43 01 

43 00 

43 48 

44 28 

45 «> 
45 24 
45 42 
45 54 

59 
01 



Jl 



4558 
45 51 
45 39 
45 2^ 
45 06 
44 44 

44 19 
43 52 
43 23 
42 50 
42 14 
41 38 



U 



40 57 
40 15 

H 

37 59 

37 09 

36 18 
35 24 
34 29 
33 33 
32 35 
31 35 

30 33 
30 30 

38 36 
27 20 

26 13 
25 03 



23 53 


22 


41 


21 


29 


20 


14 


18 


59 


17 42 


16 


25 


15 


06 



6 TO 



13 47 
12 27 

II 05 
9 44 

8 22 

7 00 
5 36 
4 12 
2 48 
I 25 
o 00 



10 



S80 



o 00 
4 24 
842 

12 51 

16 45 

30 33 

39 38 

31 53 

34 01 

35 52 

37 30 

3854 

40 06 

41 07 

41 58 

42 40 

43 15 
4342 

44 03 
44 16 
44 25 
44 29 

44 28 
44 23 
44 15 
44 01 
43 
43 

43 
42 
42 
41 40 
41 06 
40 31 

39 53 
39 13 

38 32 
37 47 
37 01 

36 13 

35 24 

34 31 
33 38 

32 43 
31 47 
30 48 

39 49 

28 47 
27 45 
26 39 
25 34 
24 27 

33 18 
33 08 
30 57 

19 45 
18 31 

17 16 

16 01 
14 45 

13 27 
12 09 
10 49 

9 30 

809 I 

6 49 ' 

28 

06 

44 
22 



00 



00 
03 
03 
" 54 



i 



33 
59 



23 10 
3503 

27 40 

30 02 

32 08 
3358 

3536 

37 00 
3^ 14 

39 17 

40 10 

4055 

41 31 

42 00 
42 24 
42 40 
42 52 

42 58 

43 00 
42 56 
42 50 
42 39 
42 35 
42 07 

41 47 
41 24 

40 58 

40 39 

3958 

39 24 

3848 
3809 

37 30 
3648 
36 03 
35 17 

34 2Q 

33 38 
32 46 

31 54 
30 59 
30 02 

29 03 

38 04 
3703! 
26 00 I 

24 56 I 
23 50 j 

22 43 ' 
21 35 , 
20 25 



19 
18 
16 


15 
04 
51 


15 37 


14 
13 


22 

06 1 


II 


51 1 


10 


33 


9 


15 



7 
6 

5 

4 

2 

I 
o 



57 
38 

19 
00 

40 

20 

00 



S90 HonrAmifle. 




3 

7 



00 
46 

27 



11 01 

14 27 

17 41 

30 40 

23 
2^ 

^ 15 
30 10 

32 08 

33 45 

r" 

37 
3823 

39 09 

39 48 

40 20 

40 45 
41 04 
41 18 
41 27 

41 30 
41 30 
41 25 
41 16 
41 04 
40 49 

40 31 
40 09 

3945 
39 18 
3848 
38 16 

37 42 
37 06 
36 28 
35 47 
35 <^ 
34 20 

33 33 
32 45 
31 55 
31 03 
30 10 

29 15 

28 19 

27 20 

26 20 

25 20 
24 17 

23 13 

22 oS 
21 01 

19 54 

18 46 

17 36 
16 24 

15 13 
14 00 

12 46 

II 32 

10 17 

9 01 

7 45 
6 28 

5 " 
3 53 
2 36 
I 18 
o 00 



O 



6 



9 



10 



11 



? 



00 
10 
20 
80 
40 
SO 

00 
10 
20 
SO 
40 
SO 

00 
10 
20 
80 
40 
SO 

00 
10 
20 
SO 
40 
SO 

00 
10 
20 
SO 
40 
SO 

00 
10 
20 
SO 
40 
SO 

00 
10 
20 
SO 
40 
SO 

00 
10 
20 
30 
40 
SO 

00 
10 
20 
SO 
40 
SO 

00 
10 
20 
SO 
40 
SO 

00 
10 
20 
SO 
40 
SO 

00 
10 
20 
SO 
40 
SO 
00 



In North Imtltvde, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from North to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from North to West. 

In South latitude, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from South to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from South to West. 

When the latltade and declination are of different name, the tables are to be entered with the supplement of the hour angle and the 
supplement of the tabulated azimuth is to be taken for the required true bearing. 
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AZIMUTH OR TRUE BEARING. 





I^ATirVDE 39°. 




DE 


CLINAT 


ION— SAME NA 

1 
64° 66° 


ME AS- 

66° 

/ 


-I^ATITI 

67° 

f 


LIDE. 
68° 




liATITVDE a»°. 

1 




Hour Angle* 


60° 


61° 


62° 

f 


63° 


69° 

/ 


70° 


Hoar Angle. ' 




lia in* 


o r 


/ 


/ 


/ 


/ 


f 


/ 


! 




O OO 


OO 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 




lO 


3 29 


3 13 


3 00 


2 47 


2 35 


2 24 


2 14 


2 04 


156 


1 47 


I 40 


10 




20 


6 55 


6 25 


558 


5 33 


5 09 


448 


4 28 


6 II 


3 50 


3 34 


3 18 


20 




30 


lo 15 


9 31 


8 52 


8 14 


7 40 


708 


6 38 


5 44 


5 19 


J56 

2 ^ 


30 




40 


1327 
16 29 


12 32 


II 40 


10 51 


ID 07 


9 25 


8 46 


8 10 


7 36 


7 02 


40 
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In North latttvde, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from North to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from North to West. 

In South latitude, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from South to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from South to West. 

When the latitude and deellnatton are of differeot name, the tables are to be entered with the supplement of the hour angle and the 
supplement of the tabulated azimuth is to be taken for the required true bearing. 
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6 21 


30 
40 

SO 




40 


505 


4 59 


. 4 55 


4 50 


4 45 


4 40 


1 4 32 


4 27 


4 22 


4 19 


4 14 




50 


2 32 


2 30 


! 2 27 


2 25 


2 22 


2 20 


2 18 


2 16 


2 14 


2 12 


2 09 


2 07 


12 

1 


OO 


00 


00 


[ 00 

1 


00 


' 00 

1 


00 


00 


! 00 


00 

1 


00 


00 


00 


12 00 



In North Utltvde, when the star is nsin^ or East of the meridian, the tabulated azimuths are reckoned from North to East; and 
when the star is setting or West of the meridian, the tabulated azimuths arc reckoned from North to Wcsi. 

In Koath Imtltade, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from South to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from South to West. 

When the latltode and decUBatlon are of different name, the tables are to be entered with the supplement of the hour angle and the 
supplement of the tabulated azimuth is to be taken for the required true bearing. 
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AZIMUTH OR TRUE BEARING. 



liATITUDB 40°. 



DSCI^INATION— SAME NAME AS—LATITUDE. 



LATITUDE 400. 



Hour Antfle* I 36< 



ll. 


ni« 





OO 




lO 




20 




SO 




40 




50 


1 


OO 




lO 




20 




30 




40 




50 



% 



6 



lO 



11 



12 



OO 
lO 
20 
30 
40 
50 

OO 
lO 
30 

ao 

40 
50 

OO 
lO 
20 
SO 
40 
50 

OO 
lO 

»o 

SO 
40 
SO 

OO 
lO 
20 
SO 
40 
50 

OO 
lO 
20 
SO 
40 
60 

OO 
10 
30 
SO 
40 
50 

OO 
10 
20 
SO 
40 
50 

OO I 

10 

20 

SO 

40 

60 

OO 
10 

»o 

SO 
40 
60 
OO 



o f 

i8o 00 

153 OO 
133 53 
121 4±. 

113 46 
108 09 

103 58 
100 38 

97 54 
95 34 
93 31 
91 42 

01 

27 
87 01 

«5 37 
84 18 
83 02 

81 47 
Ho 35 
24 
14 
77 05 
75 57 

74 48 
73 40 

72 33 
71 26 
70 17 
69 09 

68 00 
6651 

65 41 
64 30 

63 »9 
62 07 

60 54 
59 40 



^ 



6 

4 

2 
o 



14 
10 

05 
00 



37° 38° 390 ; 40° 



24 

57 09 
55 51 
54 32 

53 »2 

Si 50 
50 26 

49 02 
47 35 
46 06 

44 36 
43 05 
41 31 
39 56 

38 19 
36 39 

34 58 
33 15 
31 30 

39 43 
27 54 
26 03 

24 12 

22 17 
20 22 I 
18 24 
16 25 
14 25 

12 24 
10 21 

8 18 



o / 
180 00 

146 06 I 

125 54 I 
114 42 
107 48 1 
103 05 

99 34 
96 48 ' 

94 29 
92 29 I 
90 43 

89 07 I 

8739 
86 16 

8457 ' 
83 42 , 
82 29 ' 
81 18 

80 09 

79 02 

77 55 
76 49 

75 43 
74 37 

73 33 
72 27 
71 22 
70 17 
6q II 
68 05 

6658 

65 50 
64 42 

63 33 
62 22 

61 12 

60 01 
5847 
57 33 
56 19 
55 01 
53 44 

52 25 
51 04 
49 42 

48 18 

46 53 
45 26 

43 56 
42 26 

40 54 
39 20 
37 44 
3606 

34 26 

32 45 

31 01 

29 15 
27 27 

2538 

23 48 
21 55 
20 02 
18 06 
16 09 
14 II 

12 II 
10 12 
8 10 
6 09 
4 06 
2 03 
o 00 



O / I 
180 00 

135 02 I 

"5 39 
106 33 
loi 15 

97 38 

I 
94 57 ! 
92 46 

90 56 ; 
89 18 

8750 

86 30 

85 13 
84 00 ' 

82 51 , 
81 43 I 
80 38  

79 33 



I 



78 29 
77 26 
76 23 
75 21 
74 19 
73 18 

72 16 

71 13 
70 10 
69 07 
68 03 

6659 

65 54 
64 48 

63 41 
62 34 
61 25 
60 17 

59 06 
57 54 
56 42 
55 28 
54 12 
52 56 

51 37 
50 18 
48 57 
47 34 
46 10 

44 44 

43 x6 
41 46 
40 15 
3843 
37 06 
35 31 

33 53 
32 12 
30 30 
28 46 
27 00 
25 13 

23 25 
21 33 
19 41 

17 47 
15 53 
13 56 

" 59 
10 00 
8 02 
6 02 
4 01 
2 01 
o 00 



o / 

180 00 

1x6 36 

102 56 

97 24 

94 " 

91 55 

90 08 
88 36 
87 16 
86 02 

8453 
8348 

82 45 
81 43 
8043 
79 43 
7845 
77 46 

7648 
75 50 
74 52 
73 54 
72 56 
71 57 

70 57 
6958 
6857 
6756 
6656 

65 53 

64 50 

63 45 
62 41 

61 35 
60 ^ 

59 21 

58 II 
57 01 
55 50 
54 37 
53 23 
52 07 

50 51 
49 32 
48 12 

46 51 
45 28 
44 03 

42 36 
41 08 

39 38 
38 06 
36 33 
34 58 

33 20 

31 41 
30 01 
28 18 
26 34 
2448 

23 01 
21 12 
19 22 
17 30 

15 37 
13 42 

II 47 
9 50 



7 
5 
3 
I 



53 
56 
58 

59 
00 



o / 



89 12 
88 24 

87 35 
86 4 

85 

85 10 
84 21 
8332 
8243 
81 53 
81 04 

80 13 

23 

33 

77 41 
76 50 

7558 

75 05 
74 12 
73 19 
72 25 
71 30 

70 34 



^ 



II 
9 
7 
5 
3 
I 
o 



35 
40 

45 
49 
53 
57 
00 



4r 



38 

41 
67 44 

66 45 
65 46 
64 46 

63 45 
62 43 

61 40 
60 35 
59 30 
58 24 

57 16 
56 07 
54 57 
53 46 
52 33 
51 18 , 
I 

50 03 I 
48 45 : 
47 27 
46 07 

44 45 I 
43 21 

41 56 
40 29 
39 00 
37 30 
35 58 
34 24 

3248 

31 10 

29 31 
27 50 

26 08 

24 23 

22 38 
20 50 
19 02 
17 12 
15 20 
13 28 



o 
61 



00 
27 



73 39 

77 38 
79 17 

79 57 

80 08 
80 02 

79 45 
79 20 

78 50 
78 17 

77 41 
77 02 
76 21 
7538 

74 54 
74 09 

73 22 
72 33 
71 44 
70 55 
70 03 
69 II 

68 19 

67 25 
66 29 

65 34 
64 37 
6338 

62 40 

61 39 
60 36 

59 35 
58 32 
57 27 

56 21 

55 13 
54 05 
52 54 
51 43 
50 29 

49 16 

47 59 
46 41 

45 23 
44 02 
42 40 

41 15 
39 50 
38 22 

36 54 
35 23 
33 49 

32 16 
30 40 
29 02 
27 23 
25 42 
23 59 

22 15 
20 29 
18 42 
16 54 
15 04 
13 14 

II 23 
9 30 



42' 



7 

5 

3 
I 

o 



37 
43 
49 
54 
00 



430 44 



o 00 

42 31 
60 27 
68 06 

71 55 

73 58 

75 06 
75 41 
75 56 
75 56 
75 46 
75 29 ; 

75 06 

74 38 
74 07 
73 33 I 

72 56 
72 17 I 

71 36 
70 53 
70 09 

60 23 ' 
68 35 , 
67 47 j 

6658 
66 06 ' 

65 14 

64 21 

63 27 I 

62 31 

61 33 I 
60 35 , 
59 35 I 
58 34 
57 32 
56 29 

55 
54 
53 II 
52 02 
50 52 
49 40 



48 


27 


47 


12 


45 56 


44 


38 


43 


18 


41 


58 


40 35 


39 


10 


37 45 


36 


17 


34 47 


33 


16 


31 
30 


S 


28 


32 


26 


54 


25 


15 


23 34 


21 


52 


20 


08 


18 


22 


16 


36 


14 


48 


13 


00 


II 


II 


9 


20 


7 


29 


5 37 


3 44 


I 


52 





00 



o / 
O 00 

31 09 

49 41 

59 27 

64 55 
68 09 

70 09 

71 23 

72 07 
72 31 
72 41 
72 43 

72 30 
72 14 
71 52 
71 26 

7057 
70 25 



^ 



7 
5 
3 
I 

o 



20 
31 
41 
50 
00 



69 50 
12 

32 

67 51 
67 08 
66 22 



21 29 

19 47 
18 02 

16 18 

14 33 
12 45 

10 58 
9 10 



65 36 
64 47 
6358 

63 07 
62 15 

61 21 

60 26 
59 29 
5832 
57 33 
56 32 I 
55 31 1 

54 28 ' 
53 23 
52 18 
51 10 I 
50 01 ! 

4851 

47 39 
46 25 
45 10 
43 54 
42 35 
41 16 

39 54 I 
3831  
37 07  
35 40 
34 12 
32 42 

31 10 
20 37 
28 02 
26 26 
24 48 
23 09 



o 00 
24 06 



41 
51 

58 



15 
52 
26 



62 36 

65 20 

67 09 

68 21 

69 08 

6936 
69 50 

69 54 

6948 

69 37 
6q 19 

68 57 
68 31 

68 02 
67 30 

66 55 
66 18 
6538 
6456 



64 
63 



2^ 



62 41 

61 53 
61 03 
60 II 

59 18 
58 24 
5728 

56 31 
55 32 
54 32 

53 31 
52 28 

23 

17 
10 

01 



51 
50 



45<' I 400 



46 50 
45 38 
44 24 
43 08 
41 52 
40 33 

39 13 
37 51 
36 28 

35 02 
33 36 
32 08 

30 37 
29 06 

27 33 
25 58 
24 22 

22 44 

I 

21 06 I 
19 24 i 
17 43 
16 01 

14 17 
12 32 

10 46 

859 
7 13 
5 24 

3 37 
I 48 

o 00 



o / 
o 00 

19 24 

M 44 
45 23 
52 33 
57 23 

60 43 

63 01 

64 39 

65 46 

66 31 

67 00 



17 
22 



67 
67 
67 21 
67 II 
66 56 
6637 

66 14 

65 47 
65 16 

64 43 
64 07 

63 30 

62 49 
62 07 
61 24 
6057 
59 50 
59 01 

58 OO 
57 18 
56 24 
55 28 
54 31 
53 33 j 

52 33 ' 
51 31 I 
50 29 I 
49 24 
48 17 , 
47 10 I 
i 
46 01 ! 

44 50 
43 38 
42 2^ 
41 c& 

39 51 

38 32 
37 II 
35 49 
34 26 
33 00 
31 34 

30 05 
2S 35 
27 04 

25 30 
23 56 
22 20 

20 42 

19 03 
17 24 

15 44 
14 01 
12 iS 

10 34 
850 



7 
5 
3 
I 
o 



04 
19 
33 
47 
00 



o 00 
16 06 
29 41 

39 55 
47 18 
52 33 

56 20 

59 04 

61 03 

62 29 

63 30 

64 13 

6441 

6456 

65 04 

65 03 
64 55 
64 42 

64 24 
64 02 

63 37 
63 08 
62 36 
62 02 

61 25 

60 45 
60 04 
59 21 
5837 

57 49 



3 



37 50 
36 32 
35 " 
33 49 
32 25 

31 00 



470 



00 
10 
55 18 
54 25 
53 29 
52 33 

51 34 
50 35 
49 33 
48 30 
47 25 
46 19 

45 II 
44 02 
42 51 
41 38 
40 

39 



2 



32 
28 03 ' 

26 33-' 
25 02 I 
23 29 I 
21 55 

20 19 

1843 
17 04 , 
15 25 1 
13 46 
12 04 

10 23 
8 40 



6 

5 
3 
I 
o 



56 

13 
28 

45 
00 



o 00 

13 40 
25 42 

35 20 
42 40 
48 09 

52 14 
55 16 
57 33 
15 



g 



31 

61 27 

62 06 
62 32 
62 47 
62 55 
62 54 
62 46 

62 35 
62 17 
61 56 
61 32 
61 04 
60 34 



60 00 
59 23 
5845 
58 05 
57 23 
5638 



55 51 
55 03 
54 13 
53 21 
52 27 
51 33 

50 36 
49 38 
48 37 
47 36 
46 33 
4528 

44 21 

43 13 
42 04 
40 53 
39 40 
38 26 

37 09 

35 5» 

34 33 

33 II 

31 49 
30 26 

2859 

27 33 
26 05 

24 35 

23 03 
21 31 

56 
21 
16 4§ 
1508 

13 30 
II 50 

10 10 

8 29 

6 49 

5 07 

3 24 

I 43 
o 00 



Hour Angle* 



O 



2 



3 



6 



10 



11 



12 



00 
10 
20 
SO 
40 
50 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
60 
00 



lu North latitude, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from North to East; &.iid 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from North to West. 

In South latltode, when the star is risine or East of the meridian, the tabulated azimuths are reckoned from South to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from South to West. 

When the Utltnde and declination are of different name, the tables are to be entered with the supplement of the hour angle and the 
supplement of the tabulated azimuth is to be taken for the required true bearing. 
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AZIMUTH OR TRUE BEARING. 



i«ATrriJi>E 400. 



DECUNATION— SA.ME NAMB AS-I^ATITUDB. 



LATITUDE 400. 



Hour Angle* 



li. 

O 



3 



» 



lO 



11 



12 



m* 
OO 
lO 
20 
30 
40 
60 

OO 
lO 

%o 

SO 
40 
60 

OO 
lO 
SO 
30 
40 
60 

OO 
10 
SO 
30 
40 
50 

OO 
lO 
20 
30 
40 
50 

OO 
lO 
20 
80 
40 
50 

OO 
lO 
20 
SO 
40 
50 

OO 
lO 
20 
SO 
40 
50 

OO 
10 
30 
SO 
40 
50 

OO 
lO 
20 
SO 
40 
50 

OO 
lO 
SO 
SO 
40 
SO 

OO 
lO 
SO 
SO 
40 
50 
OO 



48< 



O 00 

II 49 

22 30 

31 26 

3835 

44 07 

48 24 

51 41 

54 12 

5608 

57 36 
5843 

59 33 

60 07 

60 31 
60 46 
60 51 
60 51 

60 44 
60 32 
60 15 
5956 
59 31 
59 04 

58 33 
58 00 
57 25 
564^ 
56 07 

55 25 

*54 41 
53 55 
53 06 

52 16 
51 25 
50 32 



it 



37 
40 

47 41 
46 41 

45 39 
44 36 

43 31 
42 24 
41 17 
40 07 

38 55 
37 42 

36 27 
35 II 
33 54 
32 34 
31 13 
29 51 

28 26 
27 01 

25 35 
24 06 
22 36 
21 06 

19 34 
18 01 

16 36 
14 50 



13 
II 

9 

8 
6 
5 
3 
I 
o 



13 
37 

58 
19 
41 
01 
20 

41 
00 



4»o 



o 00 
10 20 

19 53 

38 09 

34 59 

40 28 

44 50 

48 16 

5058 

53 06 

54 45 

56 02 

57 01 

57 45 

58 16 
5838 
5850 
5855 

58 54 
5847 
5» 36 
58 
57 
57 34 

57 07 
5638 
56 04 

55 29 
54 51 
54 12 

53 29 
52 46 
52 00 

51 II 
50 21 

49 31 

48 36 
47 41 
46 45 

45 46 
44 46 
43 44 

42 41 

41 35 
40 29 

39 21 

38 10 
36 59 

35 45 
34 31 



33 
31 



14 

57 



19 
17 



II 
38 



16 06 
14 



12 
II 



23 



?fo, I 



46 

10 

33 

55 
16 

39 
00 



60° 



o 00 
909 

17 43 
25 20 

31 49 
37 10 

41 33 
45 05 

47 55 

50 II 

51 59 

53 25 

54 32 

55 24 

56 02 
56 30 
5648 

56 59 

57 03 
57 00 

5653 
56 40 

56 24 

56 03 

55 40 
55 13 
54 43 
54 10 
53 35 

52 57 



52 

51 



17 
36 



50 52 
50 06 



4S 
4C 



17 
38 



47 36 
46 42 

45 47 
44 51 
43 52 
42 51 

' 41 50 
40 45 
39 40 
38 34 
37 25 
36 15 



35 
33 
32 
31 



03 
51 
35 
18 



30 37 


30 01 


29 17 


28 42 


27 53 


27 21 


26 30 


2558 


25 04 
2338 


24 35 


23 09 


22 10 


21 43 


20 41 


20 16 



1847 
17 17 

15 47 
14 15 
12 42 
II 09 



34 
00 



448 

3 12 

I 37 
o 00 



61° 



o 00 
8 10 

15 55 
22 55 
29 02 
34 12 

38 32 
42 05 
45 00 
47 23 

49 18 

50 51 

52 06 

53 04 

53 49 

54 24 
5448 

55 04 



55 
55 



12 
14 



55 10 
55 02 
54 50 
54 32 

54 12 
5348 
53 21 
52 51 
52 18 
51 43 

51 06 
50 26 

44 
59 
14 
47 25 



48 



46 36 
45 44 
44 50 
43 55 
42 57 
41 59 

40 59 
39 56 
38 52 
37 47 
36 39 
35 31 

34 21 
33 10 
31 56 
30 41 

SS 

26 47 
25 26 
24 05 
22 42 

21 17 

19 51 

18 24 
1656 
15 28 
1358 

12 27 

10 55 



23 
50 
17 

43 
08 

35 
00 



6S° 



o f 

o 00 
7 21 
14 23 
20 49 
26 34 
31 31 



51 38 

52 18 
5248 
5308 

53 21 
53 
53 
53 24 
53 15 
53 01 

52 44 

52 23 
51 58 
51 31 
51 00 
50 28 

49 52 
49 15 
48 34 
47 52 
47 08 
46 22 

45 34 
44 43 
43 52 
4258 
42 02 

41 05 



40 06 
39 05 
38 03 
37 00 
35 54 
34 47 



33 37 
32 28 

31 15 
30 02 

2847 
27 32 

26 14 
24 55 

23 35 
22 13 
20 50 
19 26 

18 01 

16 35 

15 07 

13 39 
12 It 

10 41 



II 
40 
09 
37 
04 
33 
00 



&s<' ; &40 



o 00 

638 

13 02 
19 00 

24 22 
29 06 



35 45 


33 II 


39 18 


36 41 


42 16 


39 39 


44 43 


4209 


46 43 


44 14 


48 23 


45 57 


49 43 


47 24 
4833 


5048 



49 29 

50 14 
5048 

51 13 

51 31 
51 41 
51 46 
51 45 
51 39 
51 29 

51 15 
50 57 
50 34 
50 10 

49 42 
49 II 

4838 
48 03 
47 25 
46 45 
46 03 
45 18 

44 32 
43 43 
42 53 
42 01 
41 07 
40 II 

39 13 
38 14 
37 14 
36 12 
35 07 
34 02 

32 55 

31 46 
30 35 

20 24 
28 II 
26 57 

25 40 
24 22 

23 04 

21 44 



8 59 



7 
6 

4 
3 
I 
o 



30 
01 

31 
00 

31 
00 I 



o 

6 

II 



00 
03 

54 



17 23 
22 24 

26 53 

30 51 ' 
34 16 
37 13 , 
39 44 
41 51 
43 39 1 

4508 I 

46 22 

47 22 

48 12 

48 50 

49 20 

49 42 

49 56 

50 04 
50 C7 
50 04 
49 57 

49 46 

49 31 



II 
49 



48 24 
47 55 



40 II 
39 17 

38 22 
37 24 
36 25 
35 23 
34 21 
33 18 

32 12 , 

31 <M 

20 56 
28 46 

27 34 

26 21 

25 07 
23 52 
22 35 

21 16 



20 23 


18 36 


19 01 


1738 


17 14 


16 14 


1552 


14 49 


14 29 


13 22 


13 05 


II 55 


II 40 


10 27 


10 13 



8 
7 
5 
4 

2 
I 
o 



47 
20 I 

52 I 

25 I 

57 i 

29 
00 



65< 



o 00 

5 31 
10 52 

15 57 
20 39 

24 54 

26 41 
32 01 
34 55 
37 25 
39 34 
41 23 



47 53 

48 II 

48 2^ 
48 28 
48 26 
48 24 

48 16 
48 03 
47 47 
47 27 
47 Q4 
4638 



47 24 


46 10 


46 5T 


45 38 


46 16 


45 05 


45 37 


44 29 


44 56 


43 50 


44 15 


43 09 


43 29 


42 26 


42 43 


41 41 


41 54 


40 55 


41 04 


40 05 



39 15 
38 22 

37 28 
36 32 
35 
34 
33 34 
32 32 

31 28 
30 22 

SJi 

26 55 
25 45 

24 33 
23 19 
22 04 
20 47 

IQ 30 
18 II 

16 51 

15 31 
14 09 

12 47 

II 23 
10 00 



35 
10 

45 
18 

53 
27 
00 



56° 



o 00 

5 03 

95^ 

14 40 

19 04 

23 04 

26 41 

29 55 
32 45 
35 14 
37 23 
39 14 



42 57 


40 49 


44 14 


42 09 


45 18 


43 16 


46 II 


44 12 


46 53 


44 58 


47 27 


45 35 



46 04 

46 26 

46 41 

46 49 
46 53 
46 51 

46 46 
46 36 
46 22 
46 04 

45 44 

45 21 

44 54 
44 24 
43 53 
43 18 
42 42 
42 03 

41 22 
40 38 

39 53 
39 07 
38 18 
37 26 

36 34 
35 40 
34 44 
33 46 
32 47 
31 46 



S70 


689 


590 


/ 


/ 


t 


00 

438 

9 11 

13 32 

1738 

21 24 


00 

1^ 

12 30 
16 19 

1953 


00 

3 57 

7 49 

II 34 

15 08 

18 39 


24 51 
27 58 




t"^ 



8 23 
7 00 

5 3^ 
4 12 
2 49 
I 24 
o 00 



30 44 ' 
33 10 I 

35 18 I 

37 09 

3846 

40 07 

41 17 

42 17 

43 05 

43 45 

44 17 
44 41 

44 59 

45 II 
45 17 
45 19 

45 15 
4508 

44 57 
4441 
44 24 
44 02 

43 37 
43 10 

42 41 

43 08 

41 33 
40 57 

40 18 I 

39 36 , 

38 53 
38 07 j 
37 20 , 

36 31 



35 40 
34 47 
33 52 
32 56 
31 59 
30 59 



8 
6 

5 
4 

2 
I 
O 



II 

50 
28 
07 

45 
22 

00 



28 49 

31 II 
33 18 

35 09 

36 46 

38 10 

39 21 

40 22 

41 13 

41 56 

42 30 

42 58 

43 18 
43 33 
43 41 
43 46 

43 45 
43 40 
43 32 
43 19 
43 03 
42 43 

42 21 

41 56 
41 28 

40 57 
40 25 
39 50 

30 12 
38 33 

37 51 
37 07 
36 21 

35 34 

TA 45 
33 54 
33 01 

32 07 

31 II 
30 13 



58 

39 
20 

00 

40 

30 
00 



30 43 


2t? 


20 14 
28 14 


2Q 39 
28 34 


27 53 


27 11 


27 28 


26 47 


2608 , 


36 19 


25 41 


2503 


25 09 


24 33 


23 57 ' 


23 59 


23 23 


22 49 


22 47 


22 14 


21 40 


20 18 


21 01 


20 30 


19 49 
1835 


IQ 19 

18 07 


19 02 


17 46 


17 20 


1654 


16 28 


16 04 


.'5 40 


15 09 


14 47 


14 25 


13 50 


13 29 


13 09 


12 29 


12 II 


II 52 


II 07 


10 51 


10 36 


9 45 


9 31 


9 17 



690 j HourAnglei 



27 01 
29 30 
31 24 

33 14 

34 51 

36 15 

37 M 
3831 ' 

39 25 ' 

40 09 I 

4045 

41 15 
41 39 

41 55 , 

42 07 
42 13 I 



42 
42 



15 
13 



42 06 
41 56 
41 41 
41 24 

41 04 
40 41 
40 15 
39 46 
39 16 
3843 

3806 
37 29 
3649 
36 07 
35 23 
34 37 

33 50 
33 01 
32 10 

31 17 
30 22 

29 27 

25 29 
27 30 

26 30 
25 27 

24 24 
23 20 

22 14 
21 07 

30 00 
18 50 

17 40 
16 39 

15 16 
14 03 
12 49 

II 34 
10 19 

9 <^ 

7 46 
6 29 

5 13 
3 55 

!^ 

o 00 



h. 
O 



S 



3 



6 







10 



11 



IS 



00 
10 
SO 
SO 
40 
60 

00 
10 
SO 
SO 
40 
50 

00 
10 
SO 
SO 
40 
60 

00 
10 
SO 
SO 
40 
60 

00 
10 
SO 
SO 
40 
50 

00 
10 
SO 
SO 
40 
60 

00 
10 
SO 
SO 
40 
50 

00 
10 
SO 
SO 

40 
50 

00 
10 
so 
so 

40 
50 

00 
10 
SO 
SO 

40 
50 

00 
10 
so 
so 
40 

60 

00 
10 
SO 
SO 

40 
50 
00 



In North Utltade, when the star is rising or Hast of the meridian, the tabulated azimuths are reckoned from North to Bast; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from North to West. 

In Soath latitude, when the star is risinpr or Bast of the meridian, the tabulated azimuths are reckoned from South to Bast; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from South to West. 

When the latitude and deellnatlOB are of different name, the tables are to be entered with the supplement of the hour angle and the 
supplement of the tabulated azimuth is to be taken for the required true bearing. 
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AZIMUTH OR TRUE BEARING. 



LATITUDE 400. 



DECI^I NATION— SAME NAME AS— LATITUDE. 



liATITVDE 40<>. 



Hoar Angle. , 60<> 



61< 



li. 

O 



3 



6 



lO 



11 



12 



in. 
OO 
lO 

fto 

30 
40 
50 

OO 
lO 
*lO 
30 
40 
50 

OO 
lO 
SO 
30 
40 
50 

OO 
lO 
20 
30 
40 
50 

OO 
lO 
30 
30 
40 
50 

OO 
lO 
SO 
30 
40 
50 

OO 
lO 
20 
30 
40 
50 

OO 
lO 
SO 
30 
40 
SO 

OO 
lO 
SO 
30 
40 
50 

OO 
lO 
SO 
SO 
40 
60 

OO 
lO 
SO 
SO 
40 
50 

OO 
lO 
SO 
SO 
40 
50 
OO 



o / 

O OO 

3 39 

7 14 

10 43 

14 03 

17 12 

20 08 
22 50 
?5 20 
27 34 
29 36 
31 23 

33 00 

34 24 
3538 

36 41 

37 37 

38 23 

39 02 
39 33 

39 59 

40 iS 

40 31 
40 40 

40 44 
40 44 

40 39 
40 31 
40 20 

40 <H 

39 46 
39 25 



01 
35 



38 06 
37 34 

37 00 
36 24 
35 47 
35 06 
34 24 
33 40 

32 54 
32 06 
31 »6 
30 26 

29 33 
28 39 

27 43 
26 46 

25 48 
24 48 

23 46 
22 43 

21 39 
20 34 

IQ 28 

18 21 
17 12 
16 02 



o 00 
3 22 
6 42 
9 56 

13 03 

16 00 

1847 

21 22 

23 44 

25 55 

27 52 

29 38 

31 12 

32 37 

33 50 

34 55 

35 52 

36 39 

37 20 

37 53 

38 20 
3842 
3858 

39 08 

39 14 
39 16 
39 13 
39 08 
3858 
3845 

38 29 
3809 

37 47 
37 23 
3^ 55 
36 25 

35 54 
35 19 
34 43 
34 05 
33 24 
32 42 

31 58 
31 " 

30 23 

29 35 

28 43 

27 51 

26 58 
26 02 
25 05 

24 07 
23 06 

22 06 

21 04 
20 01 

1856 

17 51 
16 43 
15 37 



6S 


,0 





f 





00 


3 


08 



I 



17 31 
19 58 

22 14 
24 20 

26 14 

27 56 



35 39 

36 13 

36 42 

37 05 
37 23 
37 35 

37 44 
37 47 
37 47 
37 43 
37 35 
37 24 



26 10 
25 16 
24 22 
23 25 



22 
21 



20 28 
19 26 
18 23 
17 19 
16 15 
15 10 



14 53 


14 28 


14 03 


13 41 


13 18 


12 55 


12 29 


12 09 

10 58 


II 48 


II 16 


10 39 


10 02 


046 

8 35 


Q 29 

8 20 


8 49 


i 2 34 


7 21 


7 09 


6 19 


6 09 


5 59 


5°4 


456 


4 47 


348 


3 41 


336 


2 32 


2 28 


2 23 


I 16 


1 14 


I 12 


00 


00 


00 



27 50 

29 12 

30 25 

31 30 

32 27 

33 16 

33 59 

34 35 

35 06 
35 30 

35 50 

36 04 



6 

5 

4 

3 

2 

I 
o 



57 
48 
39 
30 
20 
10 
00 



35 51 
35 36 
35 17 
34 56 
34 32 
34 06 

33 37 
33 07 
32 34 
32 00 
31 22 
30 44 

30 02 

2Q 20 



28 39 I 

27 50 I 
27 03 
26 14 

25 23 
24 32 

23 38 
22 43 
21 47 
20 50 

19 52 
18 52 

17 51 
16 50 

»5 47 
14 43 

13 39 
12 33 
II 27 

10 20 

9 13 
8 c6 




15 15 
17 26 
19 29 
21 24 

23 09 

24 46 



32 21 

32 59 

33 30 

33 56 

34 17 
34 32 

34 44 
34 51 
34 54 
34 53 
34 50 
34 42 

34 32 
34 18 
34 01 
33 42 
33 20 
32 56 

32 29 

32 00 
3» 29 
30 56 
30 21 

29 44 



I 



\t 



15 

17 
17 18 

16 19 

15 »7 
14 16 

13 14 I 
12 II 
II 06 



10 01 

857 

7 50 


4 30 
3 23 

I cA 


00 



14 13 

16 17 
18 14 

20 03 

21 44 

23 17 

24 43 

26 01 

27 12 

28 15 

29 II 

30 02 

30 45 

31 23 

31 56 

32 23 

32 44 

33 01 

33 14 
33 23 
33 28 
33 29 
33 27 
33 21 

33 " 
32 59 
32 45 
32 27 
32 07 
31 44 

31 20 
30 52 
30 23 
29 52 
29 18 

2843 

28 06 
27 26 
26 46 
26 04 

25 20 
24 34 



24 36 


23 47 


23 46 


23 00 


22 54 


22 10 


22 02 


21 18 


21 06 


20 26 


20 12 


1932 



18 37 
17 42 
16 46 

15 47 
14 48 

13 49 

12 48 

II 47 

10 46 

9 42 

8 39 

7 36 



6 

5 
4 

3 

2 
I 
o 



'A 

22 

17 
12 

06 

00 



13 15 
15 12 

17 02 

18 45 

20 23 

21 53 

23 15 

24 31 

25 40 

26 42 

27 37 

28 27 

29 II 

29 49 

30 22 

30 50 

31 13 
31 31 



31 52 
3» 42 
31 28 
3» 12 
30 54 
30 33 

30 10 
29 45 

29 17 
2847 
28 15 

27 42 



22 59 
22 13 

21 24 
20 35 
19 45 
18 54 

18 01 
17 17 
16 12 
15 »6 
14 19 
13 22 

12 23 
II 23 
10 24 

24 
22 

7 20 



t 



6 

5 
4 

3 

2 
I 
o 



18 
16 

14 
10 

07 
04 

00 



27 07 


26 29 


25 50 


25 10 


24 27 


23 44 



12 20 

14 10 

15 54 
>7 33 

19 05 

20 30 



27 39 

28 16 

28 50 

29 18 

29 42 

30 01 

30 16 
30 28 
30 35 
30 39 
30 40 
30 37 



28 59 
28 36 
28 10 

27 41 
27 II 

26 40 



t 



22 10 
21 25 
20 39 
19 52 

10 03 

18 13 

17 23 i 
16 30 

1538 
14 44 
13 49 
12 53 

n 57 

11 00 
10 03 

04 
04 
7 05 



06 

05 
04 
C4 
02 
I 02 
o 00 



20 28 

21 38 

22 43 

23 43 

24 36 

25 24 

26 08 

26 46 

27 XQ 

27 4^ 

28 12 
28 32 

28 49 

29 00 
29 09 

29 14 
29 16 

29 15 



25 05 
24 31 
23 56 
23 19 
22 41 

22 01 

21 20 

20 37 

19 53 
IQ o^ 

18 21 
17 33 

16 44 

15 54 
15 04 
14 12 

13 19 
12 25 

II 31 
10 36 



40 
44 
47 
49 

52 

54 
55 
57 
57 
59 
00 



10 40 

12 16 

13 49 

15 16 

16 39 

17 57 

19 10 

20 18 

21 20 

22 17 

23 09 

23 56 

24 39 

25 16 

25 50 

26 18 

26 43 

27 04 

27 21 

27 35 
27 44 

27 50 
27 54 
27 54 



24 04 
23 32 
22 59 
22 24 
21 47 
21 09 

20 29 

19 49 
19 06 
18 23 

17 38 
16 52 

16 06 

15 18 
14 29 

13 39 
12 49 

II 57 

II 06 
10 12 
9 18 
24 
29 
34 

39 
43 
46 

50 
53 
57 
00 



7 
6 

5 

4 

3 
2 
I 
o 
o 



70<^ ' Hour Anifle. 



29 10 


27 53 1 


26 29 


29 03 


2744 


26 24 


2853 


27 35 


26 18 


28 40 


27 24 


26 07 


28 26 


27 XI ' 


25 55 


28 08 


26 55 


25 42 


27 49 


26 37 


25 25 


27 26 


26 16 


25 05 


27 02 


25 53 


24 45 


26 36 


25 29 


74 22 


26 ort 


25 03 


23 57 


25 37 


24 35 


23 31 



23 03 

22 32 
22 00 
21 27 

20 5:! 
20 



n 



1938 

IQ 00 
I73? 

16 55 
16 II 



15 27 
14 41 
13 54 
13 06 
12 17 
II 28 

10 38 

9 47 
8 56 
8 04 

7 12 
6 19 



5 
4 

3 

2 

I 
o 
o 



17 54 
»8 59 

19 59 

20 53 

21 45 

22 30 

23 12 

23 49 

24 22 

24 51 

25 15 
25 37 

25 54 

26 08 

26 18 
26 25 
26 30 
26 30 



25 

31 
37 
43 
49 
54 
00 



O 



S 



3 



6 







10 



11 



IS 



00 
10 
SO 
SO 
40 
50 

00 

10 

SO 

SO 

40 I 

50 

00 
10 I 
SO I 
SO 
40 
50 

00 
10 
SO 
SO 
40 
50 

00 
10 
SO 
SO 
40 
50 

00 
10 
SO 
SO 
40 
50 

00 
10 
SO 
SO 
40 I 
50 I 

00 
10 
SO 

so 
40 
50 

00 

10 

so 
so 
40 

50 

00 
10 
SO 

so 
40 
50 

00 
10 
so 
so 
40 
50 

00 
10 
so 
so 
40 
50 
00 



In North Utltiide, when the star is risinr or Bast of the meridian, the tabulated azimuths are reckoned from North to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from North to West. 

In South latitude, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from South to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from South to West. 

When tlie latitude and deellnatlon are of different name, the tables are to t>e entered with the supplement of the hour angle and the 
supplement of the tabulated azimuth is to be taken for the required true bearing. 
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AZIMUTH OR TRUE BEARING. 



LATITVDK 41'>. 



DECWNATION— SAME NAME AS— LATITUDE- 



I4ATITUDB 41< 



Honr Anifle. 1 *Z4° 



h. 

O 



2 



3 



6 



10 



11 



13 



00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
bO 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
SO 
40 
50 
00 



180 00 
172 13 
164 39 
157 27 
15045 
144 36 

139 00 

133 56 , 
129 22 

»25 13 
121 28 

118 03 

"4 54 
112 01 

109 21 

io6 51 

104 32 
loa 20 

100 15 
98 iS 
96 23 

94 34 
92 49 
91 07 

89 28 

«7 52 
86 iS 

84 45 
83 13 
81 44 



80 14 
78 46 
77 18 
75 50 
74 22 
73 03 

71 25 
69 57 
68 27 

6657 
65 27 
63 54 

62 22 
6047 
59 J2 
57 35 
55 55 
54 M 

52 31 
50 47 
49 00 
47 10 
45 19 
43 25 

41 38 
39 30 
37 28 
35 24 
33 18 
31 08 

2856 
26 42 
24 26 
22 07 

19 45 
17 22 

14 56 
12 30 
10 02 
7 32 
5 02 
2 31 
o 00 



25' 



80 00 

71 50 

63 53 
56 23 
49 
43 

37 27 
32 19 
27 44 
23 35 
19 52 
16 29 

13 23 
10 3^ 

07 56 
05 29 
03 12 
01 03 

99 00 
97 04 
95 J2 
93 26 
91 42 
90 03 

88 25 
8651 
85 18 
8346 
82 16 
80 47 

79 19 
77 52 
76 2§ 

74 58 
73 31 

72 04 

7038 
69 09 
67 41 
66 12 

64 42 
63 10 

61 37 
60 04 
58 29 
56 53 
55 14 
53 34 

51 51 
50 08 
48 22 
46 34 
44 44 
42 51 



26° I 27' 



28° 29° 30° 



40 

38 



36 57 
34 54 
32 50 
30 41 

28 32 
26 19 
24 03 
21 46 
19 28 
17 06 

M 43 
12 18 



52 

25 
57 
28 
00 



180 00 
171 22 
163 01 

155 12 
148 01 

141 32 

135 45 

130 35 
126 00 

121 53 
lib II 

114 52 

III 48 
109 01 
106 27 
104 03 
loi 49 
99 42 

97 43 
95 49 
94 00 
92 16 

§85^ 

87 21 
8548 
84 16 

8247 
81 18 

79 51 



78 
76 



24 
58 



75 32 
74 06 
72 40 
71 14 



§ 



48 
20 

6653 

65 25 

63 55 
62 25 

60 53 
59 20 
57 46 
56 10 

54 33 
52 54 

51 13 
49 30 
47 45 
45 57 
44 07 
42 16 

40 22 
38 25 
36 27 
34 25 
32 22 

30 15 

28 06 
25 56 
23 42 
21 27 
19 10 
16 50 

14 29 
12 07 



9 

7 
4 

2 
o 



43 
18 

53 
26 
00 



[62 02 

'53 51 
[46 25 

'39 47 

'33 55 
128 44 

[24 09 

t20 04 

[I6 26 
[I309 

[lo 10 

107 26 

'04 56 
102 35 
[oo 24 

98 21 
96 24 

94 33 
92 47 
91 04 

89 25 
87 49 

86 16 
84 44 

83 15 
81 46 
80 19 

7853 

77 28 
76 03 
74 3^ 
73 13 
71 49 
70 24 

6858 
67 32 
66 05 
64 38 
63 09 
61 40 

60 09 

58 37 
57 04 
55 29 
53 52 
52 14 

50 33 
49 5' 
47 06 
45 21 
43 32 
41 42 

39 48 
37 53 
35 56 
33 55 
31 53 
29 48 

27 41 

25 33 
23 21 

21 07 

18 52 



I 



131 56 
126 44 

132 II 
118 10 

"4 35 
III 23 

108 27 
105 48 
103 22 
101 03 
9858 
96 57 



I 



85 10 
83 40 
82 12 
80 46 
79 21 
77 56 

76 31 
7508 

73 44 
72 20 

70 57 
69 33 

68 08 

6643 
65 18 

63 51 
62 23 

60 55 

59 25 
57 53 
56 21 

54 47 I 
53 " 
51 34 

49 54 
48 13 
46 29 

44 45 
42 57 
41 08 

39 15 
37 21 
35 26 
33 26 
31 25 
29 23 

27 17 
25 10 
23 00 
20 48 
1834 



I- 35 


10 20 


14 15 


14 02 


" 55 


" 45 


9 34 


9 25 


7 " 


7 05 


4 48 


4 44 


2 24 


2 22 


00 


00 



180 00 
'69 35 
'59 39 
150 39 
142 40 

135 44 

129 45 

[24 35 
120 05 
116 07 
12 38 
ro9 30 

[06 41 
104 05 
101 44 

99 31 
97 28 
95 32 

93 41 
91 56 



85 31 



U 



75 34 
74 12 
72 50 
71 27 
70 04 
68 42 

67 18 

65 54 
64 29 

63 03 
61 37 
60 09 

58 40 
57 09 
55 37 
54 04 
52 30 
50 53 

49 15 
47 34 
45 52 
44 08 
42 21 
40 34 

38 42 
36 49 



28 57 

26 52 
24 46 
22 39 
30 29 
18 17 
16 05 

13 49 
" 33 



[80 00 
[68 46 

:58 II 
'48 43 
140 28 

133 25 



104 50 

[02 21 

100 04 

97 56 

95 56 

94 04 



82 55 
Si 29 
80 05 
78 42 
77 20 
75 57 

74 36 
73 15 
71 54 
70 33 
69 II 

67 50 



57 55 
56 25 

54 55 
53 22 
51 48 
50 13 



13 36 
II 22 



31° 



'02 55 
100 3! 
98 20 
96 16 
94 22 
92 34 



81 45 
80 22 



57 10 
55 41 
54 12 
52 40 
51 08 
A9 32 

47 55 
46 18 

4438 
42 55 
41 12 
39 26 

37 37 
35 47 
33 55 
32 01 
30 04 
28 05 

26 05 

24 02 
21 58 
19 52 
17 43 
1534 

13 24 
II 12 




180 00 
166 39 
154 24 
M3 53 
135 08 
12758 

122 04 
117 oS 
112 58 
109 22 
106 13 
103 27 



48 52 

47 16 
45 40 
44 or 
42 20 
40 37 
3853 

37 05 
35 16 
33 25 
31 32 
29 37 
27 40 



80 36 
79 14 



9852 
96 43 
94 43 
92 51 



8753 
86 22 

84 54 
83 29 
83 06 
80 44 

79 24 
7804 
76 47 
75 30 



63 54 
62 33 
61 13 

59 5» 
58 29 
57 05 

55 39 
54 13 
52 45 
51 15 



46 37 
45 03 

43 23 
41 44 

40 02 

38 18 

36 32 
34 45 
32 55 
31 04 
29 10 

27 15 



25 41 


25 17 


23 40 


23 17 


21 37 


21 18 


19 33 


19 15 


17 27 


17 10 


15 20 


15 05 



o 

iSo 00 180 00 

163 24 ' 161 03 

148 54 145 08 

137 18 . 133 04 

12S 17 124 07 

121 16 I 117 22 

115 43 ' 112 09 

III 12 107 55 

107 27 104 26 

104 14 . loi 29 

101 26 98 54 

9858 9636 



96 44 


94 32 


94 42 


92 39 


92 50 


90 54 
89 15 


91 04 


89 25 


8741 


8752 


86 13 


86 21 


8448 


84 54 


83 24 


83 30 


82 04 


82 08 


8045 


8047 


79 28 


79 29 


78 13 



78 12 

76 55 
75 39 
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Id >'orth latitude, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from North to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from North to West. 

In 8onth latitude, when the star is rising or East of the meridian, the tabulated azimuths arc reckoned from South to East; and 
when the star is setting or West of the meriaian, the tabulated azimuths are reckoned from South to West. 

When the latitude and decUnatloii are of different name, the tables are to be entered with the supplement of the hour angle and the 
supplement of the tabulated azimuth is to be taken for the required true bearing. 
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AZIMUTH OR TRUE BEARING. 



I^ATITUDK 41<'. 



DECLINATION— SAME NAME AS— LATITUDE. 



liATrrVBK 41'>. 



Hoor Aniflet 



li. 
O 



6 



9 



10 



11 



12 



OO 
lO 
30 
SO 
40 
60 

OO 
lO 
20 
SO 
40 
50 

OO 
lO 
20 
SO 
40 
50 

OO 
lO 
20 
SO 
40 
60 

OO 
lO 
20 
SO 
40 
60 

OO 
lO 
20 
30 
40 
60 

OO 
'lO 
[20 
SO 
40 
60 

OO 
lO 
20 
SO 
40 
60 

OO 
lO 
20 
SO 
40 
60 

OO 
lO 
20 
SO 
40 
50 

OO 
lO 
20 
SO 
40 
50 

OO 
lO 
20 
SO 
40 
50 
OO 



S6<3 



o / 
i8o OO 
157 50 
140 23 
128 03 

"9 23 
"3 05 

108 16 
104 25 
loi 17 

9835 
96 15 
94 10 

92 16 
90 32 

88 55 
87 23 

85 57 
84 32 

83 12 

81 53 
80 37 
22 



370 



09 
7656 

75 44 
74 32 
73 21 
72 10 

70 59 
6948 

68 36 
67 24 
66 12 

64 59 
63 46 
62 31 

61 16 

59 59 
58 42 
57 25 
56 05 
54 45 

53 23 
51 59 
50 34 
49 08 

47 40 
46 II 



44 40 
43 07 
41 33 
3956 
38 18 
36 38 

3456 
33 13 
31 28 
29 40 
27 50 
a6 00 



24 07 
22 14 
20 17 
18 21 
16 22 
14 23 

12 21 

10 iq 

8 17 
6 13 
4 08 



04 
00 



o / 
180 00 
153 18 

134 13 
122 03 
114 01 
loS 21 

104 06 
100 44 
97 57 
95 35 
93 30 
91 



38 



8056 
88 21 

8652 
85 28 
84 07 
82 49 

81 34 
80 21 

79 08 
77 57 
76 47 
75 37 

74 28 

73 19 
72 10 
71 02 
6052 
6843 

67 33 
66 23 

65 13 
64 01 

62 48 

61 36 

60 22 
59 07 
57 51 
56 3 
55 
53 57 



?l 



52 35 
51 13 
49 50 
48 25 

4658 
45 30 

44 00 
42 29 

40 55 
39 20 
37 43 
36 05 

34 24 
32 42 
3058 
29 12 
27 25 
25 35 

23 44 
21 52 

19 59 
18 03 
16 

14 

12 08 

lo 
8 

6 06 
4 05 
2 02 

o 00 



38° 



o / 

180 00 
146 27 
126 16 

"4 59 
108 00 
103 14 

99 40 
96 50 
94 29 
92 28 
90 40 
89 oj 

87 32 
86 08 

84 47 

83 31 
82 17 

81 05 



U 



390 



II 



56 

59 
00 

01 

01 

01 

00 



46 
77 38 
76 31 
75 24 
74 17 

73 12 
72 05 
70 59 

52 52 

68 45 
67 39 

66 30 
65 22 
64 13 . 
63 03 
61 52 
60 42 

59 29 
58 15 
57 01 
55 44 
54 28 

53 10 



51 4 
50 2 

49 06 
47 42 
46 16 

44 50 



43 20 

41 50 
40 19 

3845 
37 08 
35 31 

33 52 
32 II 
30 29 
3845 
26 59 
25 II 

23 22 
21 31 

19 39 
17 45 
15 50 
13 54 



II 

9 
7 
5 

3 
I 

o 



44 
49 
52 
54 
56 

59 
00 



400 



180 00 

135 26 

"556 
106 45 

loi 19 
97 43 

94 59 
92 46 

90 54 
89 15 
8745 
86 23 

85 cs 

83 51 
82 40 

81 31 

80 25 

79 21 

78 14 
77 10 
76 07 
75 03 
74 00 
72 57 

71 54 
70 51 

69 47 
68 42 

6738 

66 33 

65 26 
64 20 
63 12 
62 04 
60 55 
59 46 

58 34 
57 22 
56 09 
54 54 
5338 
52 21 

51 03 
4942 
48 22 

4658 
45 34 
44 09 

42 40 
41 12 

39 41 
38 08 

36 34 
34 57 

33 19 
31 40 
30 00 
28 17 
26 32 
24 46 

22 58 
21 09 
19 19 

17 27 

15 34 
13 40 



180 00 
116 56 
103 07 

97 30 
94 13 
91 55 

QO 06 
08 33 
87 II 

8556 
84 46 
83 39 

8235 
81 32 
80 31 

79 30 
78 31 
77 32 

76 32 
75 33 
74 33 
73 35 



72 
71 



70 35 
69 35 
6833 
67 32 
66 29 

65 27 

64 22 

63 17 
62 12 

61 05 

59^ 
58 49 

57 39 
56 29 

55 17 
54 04 
52 49 
51 33 

50 16 
4857 
47 37 
46 15 
44 52 
43 28 

42 01 
40 34 
39 03 
37 33 
35 59 
34 24 

32 48 
31 10 
29 31 
27 50 
26 07 
24 22 

22 36 
20 49 
19 00 
17 10 
15 18 
13 26 



II 

9 
7 
5 
3 
I 
'o 



33 
38 
44 
49 
53 
56 

CO 



4] 





c 


/ 


• • 


 • 

II 


80 


22 


87 


32 


86 


43 


8553 


85 


04 


84 


H 


83 24 


82 


34 


81 


43 


80 


53 


80 


02 


79 


II 


78 


19 


77 27 1 


76 


34 


75 41 


74 48 


73 54 


72 59 


72 04 


71 09 


70 13 


69 


16 


68 


18 


67 


»9 


66 


20 


65 


20 


64 


19 


63 


17 


62 


14 


61 


10 


60 


05 


58 


59 


57 53 


56 


44 


55 35 


54 


24 


53 


12 


51 59 


5044 


S 


29 
II 


4652 


45 32 


44 


10 


42 


46 


41 


21 


30 


55 


38 


26 


3656 


35 25 


33 51 


32 


16 


30 40 1 


29 


01 


27 


22 


25 40 


23 57 


22 


13 


20 


27 


18 


40 


16 


52 


1503 


13 


12 


II 


21 


9 29 


7 


36 


5 42 1 


3 


48 


I 


54 





00 

1 



42° 



o 00 

61 04 
73 25 
77 26 
79 06 
79 47 

7958 
79 51 
79 33 

^i 

78 03 

77 27 
7648 
76 05 
75 21 
74 36 
73 50 

73 02 
72 14 
71 24 
70 33 
60 42 
6848 

67 55 
67 00 

66 04 

65 07 
64 09 
63 II 

62 II 
61 10 
60 08 

59 04 
58 00 
56 55 

5548 

54 40 

53 31 
52 21 

51 09 
49 55 

48 40 

47 25 
46 07 

44 47 
43 27 
42 05 

40 41 
39 16 
3748 
36 19 
34 49 
33 17 

31 43 
30 08 
28 32 
26 53 
25 14 
23 33 

21 50 
20 06 
18 21 
16 35 
14 47 
12 59 

II 09 
9 t9 



7 
5 

3 
I 
o 



27 
36 
44 
52 
00 



4S'' 



o / 
o 00 



42 04 
60 03 


67 46 


71 37 


73 42 


74 53 


75 26 


7541 


75 40 


75 31 


75 13 



440 



74 49 
74 22 
7348 
73 15 
72 37 
71 57 



71 15 
70 31 

69 47 
69 00 
68 12 
67 23 



28 
17 



663^ 

65 41 
64 48 

63 53 
62 59 

62 02 

61 04 
60 05 

5905 
58 03 
57 01 
55 57 

54 51 

53 

52 

51 
50 

49 06 

47 52 
4638 
45 21 
44 03 
42 44 
41 23 

40 00 
38 37 
37 II 
35 43 
34 14 
3243 

31 II 

29 37 
28 02 
26 27 

24 49 
23 08 

21 27 
19 46 
18 02 
16 17 
14 32 
12 45 

10 57 
9 09 



7 
5 
3 
I 



20 

31 
40 

50 



o 00 
30 43 

49 12 
5901 

64 32 
6748 

69 49 
71 02 

71 49 

72 14 
72 23 
72 22 

72 II 
71 54 

71 33 
71 07 

70 37 
70 04 

69 28 
68 49 
68 09 
67 27 
66 43 

65 57 

65 10 
64 21 

63 30 
62 39 

61 47 
60 53 

59 56 
59 00 
58 02 
57 02 
56 01 
54 59 

53 55 
52 50 
51 44 

50 36 

48 16 

47 05 
45 51 
44 36 
43 18 
42 01 
40 42 

39 20 

37 57 
36 33 
35 07 
33 39 
32 10 

30 40 

29 07 
27 33 
25 58 
24 22 

22 44 

21 05 
19 24 

17 43 
16 00 

14 15 
12 31 

10 45 
8 59 
7 12 



46< 



46' 



o 00 



5 

3 
I 
o 00 



24 
3; 



O 00 

23 43 
40 45 
51 22 
57 58 
62 II 

6456 

66 46 

67 59 
6847 
69 15 
69 29 



7 
5 

3 
I 
o 



03 

IS 

33 
46 
00 



o 00 

19 05 
34 16 
44 53 
52 03 
5655 

60 16 
62 37 
64 14 
6s 



69 32 

69 27 

69 15 

68 57 

6835 
6809 

67 39 
67 05 

66 30 

65 52 
65 12 

64 30 

63 46 
6300 ' 
62 13 
61 24 
60 34 
5941 

5848 
57 53 
56 57 
55 59 
55 00 
54 00 

52 57 
51 54 
50 50 
49 43 
48 35 
47 26 

46 15 
45 03 
43 49 
42 34 
41 17 
39 59 

3839 
37 18 
35 55 
34 30 
33 05 
31 37 

30 07 
28 37 
27 04 
25 32 
23 56 
22 20 

30 43 

19 03 
17 24 

15 43 
14 00 

12 18 

10 33 
849 



66 
66 37 

66 53 

67 00 
66 57 
66 47 
66 32 
66 13 

65 49 
65 21 
64 50 
64 17 
63 41 
63 03 

62 22 

61 40 
60 54 
60 08 
5Q 21 
58 31 

57 39 
5647 
5552 
54 57 
53 59 
53 00 

52 00 
50 57 
4955 
48 50 
47 44 
46 35 

45 26 
44 ^6 
43 03 
41 49 
40 

39 



^ 



37 59 
36 39 
35 17 
33 54 
32 30 
31 03 

29 35 
28 06 
26 36 
25 04 
23 3^ 
21 56 

20 20 
18 42 
17 04 
15 25 
13 45 
12 04 

10 22 

8 39 
6 

5 

3 
I 

o 



56 
12 

29 
45 
00 



470 





/ 





00 


'5 50 1 


29 


M 


39 24 


46 47 


52 03 


S5 


50 


^ 


35 


60 


35 


62 


02 


63 
63 


4^ 


64 


15 


64 


31 


6438 1 


64 


37 


64 


29 


64 


16 


63 


59 


6336 


63 


10 


62 


41 


62 


09 


61 


34 


60 


56 


60 


17 


59 35 1 




52 


5806I 


57 


19 


56 


29 


55 39 1 


54 


47 


53 53 


52 57 


52 


00 


51 


01 


50 


01 


49 


00 


47 


57 


46 


51 


45 45 


44 


36 


43 27 1 


42 


16 


41 


04 


^ 


50 


34 


37 


17 


35 59 


34 39 


33 


17 


31 53 


30 29 


29 03 


27 35 


26 06 


24 


36 


23 04 1 


21 


31 


19 


.58 


18 


22 


16 


46 


15 


08 


13 29 1 


II 


51 


10 


10 


P 


30 


6 


48 


5 07 


3 24 


I 


43 





00 



Hour Aiii^le. 



li. 

.0 



6 



8 



9 



10 



11 



12 



in* 
00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
60 
00 



In North Utttade, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from North to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from North to West. 

In Soath latitode. when the star is rising or East of the meridian, the tabulated azimuths are reckoned from South to East; and 
when the star is setting or W^est of the meridian, tlxe tabulated azimuths are reckoned from South to West. 

When the latitude and declination are of different name, the tables are to be entered with the supplement of the hour angle and th^ 
supplement of the tabulated azimuth is to be taken for the required true bearing. 
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AZIMUTH OR TRUE BEARING. 
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4 25 
2 57 

I 2S 

o 00 



o 

5 
II 



00 

54 
37 



16 58 
21 55 
26 20 

30 14 
33^ 
30 33 
39 03 

41 II 

42 57 

44 27 
41 



S 



51 00 49 2^ 
51 08 ' 49 28 



42 

47 31 

48 10 

48 40 

49 02 
49 17 
49 
49 
49 
49 



S 



49 07 

48 52 

^33 , 
48 10 ! 

47 45 ! 
47 17 , 

46 45 ' 
46 13 
45 37 
44 59 , 
44 18 
43 37 

42 52 
42 05 
41 16 
40 25 
39 34 
3841 



37 4 
364 

35 49 
3448 
33 47 
32 43 



31 38 
30 32 

2» 



2» 14 
27 04 
25 52 

2438 
23 2A 
22 08 
30 51 

iq 33 
18 14 

16 54 
15 33 
14 II 
12 49 
II 25 
10 01 

836 
7 " 
5 46 
4 19 
2 53 
I 26 
o 00 



66O 



o 00 

5 22 

10 37 I 

15 34 , 

20 10 ' 

24 20 , 



38 04 
31 22 

15 
44 
3853 
40 42 



U 



24 04 
22 51 
21 38 

30 33 
19 06 

17 49 

16 31 
15 12 

13 51 

12 30 

II 06 

9 46 

8 24 



7 
5 
4 

3 
I 
o 



01 

37 

12 
49 
25 
00 



42 14 

43 32 

44 36 

45 30 I 

46 13 I 

46 46 , 

I 

47 12 I 
47 30 I 
47 42 
47 48 
47 49 
47 44 1 

47 36 
47 23 
47 07 
46 48 
46 24 

45 59 

45 30 
44 59 
44 25 
43 50 

43 10 
42 30 

41 47 
41 02 
40 16 

3928 

3837 
37 45 

36 51 
35 56 

34 59 
3400 

33 00 
31 58 



30 54 
29 49 
2843 

27 35 
26 26 

25 16 



57« 



o / 

o 00 

4 55 

9 44 

14 18 

18 36 

22 32 



26 05 
29 16 
32 05 
34 32 
36 40 

38 30 



40 
41 

42 33 

43 29 

44 »6 
44 53 



45 23 

45 44 I 
4558 

46 07 ! 

46 13 I 
46 10 I 



4^ 04 
45 55 
45 41 
45 23 
4504 
44 40 

44 14 
43 45 
43 13 
42 39 

42 Q2 
41 23 

40 42 
40 00 

39 15 
38 29 

37 39 
3649 

35 57 

35 04 
3408 

33 " 
32 13 
31 12 

30 10 
29 06 
28 03 
26 57 
25 49 
24 40 

23 30 
22 19 I 

31 07 

19 54 
18 39 I 

17 24 



16 07 
14 50 

13 31 

12 13 

10 52 

9 33 



8 
6 

5 

4 
3 
I 
o 



12 

51 

29 

07 

45 
22 

00 



68O 



o f 
O CO 

857 

13 II 
17 II 

20 53 

34 16 

27 19 
3003 

32 27 
34 36 
36 25 

38 01 

39 23 

40 33 

41 32 

42 21 

43 00 

43 33 

43 58 

44 16 
44 28 
44 
44 



S 



44 33 
44 25 
44 15 
44 00 
43 41 
43 21 

42 57 

42 30 

43 00 
41 28 

40 53 
40 16 

39 38 

3857 
38 14 
3728 

36 42 

35 53 

35 03 
34 10 
33 »7 
32 21 

31 24 
30 25 

20 25 
28 24 
27 21 

36 16 
25 10 
24 <H 

32 56 

21 47 
20 36 
19 25 

18 13 

16 59 



I 



13 " 

II 35 

10 37 

9 19 



8 00 
6 40 
22 
01 

4» 
21 
00 



5 
4 

2 

I 
o 



590 



o / 

o 00 

4 09 

8 14 
12 10 

15 54 
19 23 

22 35 
25 30 
28 09 
30 30 
32 34 
34 24 

36 01 

37 24 
35 



39 
40 

41 



II 



41 45 

42 13 
42 34 
42 48 

42 57 

43 02 

43 02 
42 56 
42 48 

42 35 

42 20 

43 00 

41 39 
41 14 
40 46 
40 16 

39 43 
3908 

38 31 
37 52 
37 " 
36 37 

35 42 
34 56 

34 06 
33 16 
32 24 
31 31 
30 35 
29 38 

28 39 
27 40 
26 39 
25 36 
24 33 
23 28 

23 21 
21 14 
20 04 
1855 

17 44 
16 33 



15 44 15 19 
14 28 14 06 



12 52 

II 37 
10 21 

9 04 



48 
30 
13 

55 

37 

19 
00 



Hoar Angle. 



it. 
O 



S 



S 



6 



8 



9 



10 



11 



IS 



00 
10 
SO 
SO 
40 
60 

00 
10 
SO 
SO 
40 
50 

00 
10 
SO 
SO 
40 
60 

00 
10 
SO 
SO 
40 
60 

00 
10 
SO 
SO 
40 
&0 

00 
10 
SO 
SO 
40 
60 

00 
10 
SO 
SO 
40 
60 

00 
10 
SO 
SO 
40 
60 

00 
10 
SO 
SO 
40 
60 

00 
10 
SO 
SO 
40 
60 

00 
10 
SO 
SO 
40 
60 ! 

00 
10 
SO 
80 
40 
60 
00 



In North latltade, when the star ia rising or East of the meridian, the tabulated azimuths are reckoned from North to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from North to West. 

In Sovth latltode, when the star is risins or East of the meridian, the tabulated azimuths are reckoned from South to East, and 
when the star is setting or West of the meriman. the tabulated azimuths are reckoned from South to West. 

When the Utltvde and decllnatloB are of different nane, the tables are to be enterecLwith the supplement of the hour angle and the 
supplement of the tabulated azimuth is to be taken for the required true bearing. 
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AZIMUTH OR TRUE BEARING. 



I^ATITUDE 410. 




DECWNATION— SAME NAME AS- 


I^TITUDE. 




liATITVDE 41°. 


1 Hour Anffle. 


ttOc 


6I0 


6S0 


630 


64° 

f 


65° 


660 


67° 


680 


69° 


700 


Hoar Angle. 


i 

la. 


in. 


o r 


/ 


/ 


f 


/ 


/ 


/ 


/ 


/ 


/ 


Ii. m. 


O 


GO 


OO 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 




ID 


3 49 


3 32 


3 16 


3 02 


2 48 


236 


2 24 


2 14 


2 04 


I 55 


I 46 


10 




SO 


7 36 


7 02 


6 30 


6 01 


5 35 


5 10 


448 


4 26 


4 06 


3 48 


3 30 


SO 




30 


" 15 


10 25 


938 


855 


8 17 


7 40 


7 08 


6 36 


6 08 


5 40 


Vd 


30 




40 


14 43 


13 39 


12 39 


II 45 


10 54 


10 08 


9 24 


844 


8 06 


7 29 


40 




50 


17 59 


16 43 


15 32 


14 26 


13 25 


12 28 


II 35 


10 46 


10 00 


9 16 


835 


50 


1 


OO 


21 01 


^9 34 


18 14 


16 59 


15 49 


14 44 


13 42 


12 45 


II 51 


10 59 


10 II 


1 00 




lO 


23 49 


22 13 


20 45 


19 23 


18 04 


16 51 


15 43 


14 37 


13 36 


12 39 


II 44 


10 




SO 


26 21 


24 40 


23 04 


21 35 


20 II 


18 50 


17 35 


16 24 


15 17 


14 13 


13 13 


SO 




30 


28 37 


26 52 


25 12 


23 38 


22 07 


20 43 


19 22 


18 05 


16 53 


15 43 


14 37 


30 




40 


30 41 


28 52 


27 08 


25 30 


23 55 


22 26 


21 00 


19 39 


18 22 


17 08 


15 57 


40 




50 


32 29 


30 39 


28 52 


27 10 


25 33 


24 01 


22 32 


21 06 


19 45 


18 27 


17 12 


50 


2. 


OO 


3405 


32 14 


30 26 


2843 


27 02 


25 28 


23 55 


22 27 


21 02 


19 41 


18 22 


s 00 • 




lO 


35 28 


33 37 


31 48 


30 04 


28 23 


26 46 


25 12 


23 41 


22 14 


20 49 


19 28 


10 




SO 


36 42 


34 50 


33 02 


31 17 


29 35 


27 57 


26 21 


24 49 


23 20 


21 53 


20 29 


SO 




30 


37 47 


35 53 


34 07 


32 21 


30 39 


29 01 


27 24 


25 49 


24 19 


22 50 


21 24 


30 


V 


40 


38 37 


36 49 


35 03 


33 19 


31 36 


29 57 


28 19 


26 45 


25 13 


23 43 


22 15 


40 




50 


39 22 


37 36 


35 50 


34 07 


32 25 


30 46 


29 09 


27 33 


26 01 


24 29 


23 01 


50 


3 


OO 


39 59 


38 14 


36 30 


34 47 


3308 


31 29 


29 52 


28 16 


26 43 


25 13 


23 43 


3 00 




lO 


40 28 


3845 


37 04 


35 23 


33 43 


32 06 


30 30 


28 54 


27 21 


25 50 

26 23 


24 20 


10 ' 




SO 


40 51 


39 11 


37 31 


35 52 


34 14 


32 38 


31 02 


29 27 


27 54 

28 23 


24 53 


SO 




30 


41 09 


39 30 


37 52 


36 15 


34 39 


33 03 


31 29 


29 55 


26 52 


25 22 


30 




40 


41 21 


39 45 


38 09 


36 33 


34 58 


33 24 


31 51 


30 18 


2847 


27 16 


25 46 


40 




50 


41 27 


39 54 


38 20 


3646 


35 II 


3340 


32 08 


30 36 


29 06 


27 36 


26 06 


. 50 


4 


OO 


41 30. 


39 58 


38 27 


36 54 


35 23 


33 52 


32 22 


30 51 


29 21 


27 52 

28 04 


26 23 


4 00 




lO 


41 27 


39 58 


38 28 


3659 


35 29 


34 00 


32 30 


31 01 


29 33 


26 37 


10 




SO 


41 21 


39 54 


38 26 


3658 


35 30 


34 03 


32 35 


31 07 


29 40 


28 13 


2647 


SO 




30 


41 II 


39 46 


38 20 


36 55 


35 28 


34 03 


32 37 


31 II 


29 44 


28 18 


!?53 


30 




40 


40 57 


39 34 


38 12 


36 47 


35 23 


33 59 


32 35 


31 09 


29 45 


28 21 


26 56 


40 




50 


4041 


39 20 


37 58 


3636 


35 14 


33 52 


32 29 


31 06 


29 43 


28 20 


26 56 


50 


6 


OO 


40 20 


39 01 


37 42 


36 22 


35 02 


33 42 


32 21 


30 59 


2938 


28 16 


26 54 


5 00 




10 


39 57 


3841 


37 24 


36 05 


34 47 


33 29 


32 10 


30 49 


29 30 


a8 lo 


26 48 


10 




SO 


39 32 


38 18 


37 03 


35 46 


34 28 


33 12 


31 55 


30 37 


29 18 


28 00 

27 4^ 


26 41 


SO 




30 


39 04 
3833 


37 51 


36 37 


35 23 


3408 


32 54 


31 38 


30 21 


2904 
2849 


26 30 


30 
40 




40 


37 23 


36 II 


34 59 


33 45 


32 33 


31 19 


30 04 


27 33 
27 16 


26 17 




50 


38 00 


36 51 


35 42 


34 30 


33 20 


3209 


30 57 


29 43 


28 30 


26 03 


50 


6 


OO 


37 25 


36 18 


35 10 


34 02 


32 52 


31 43 


30 32 


29 21 

2856 


28 10 


2658 


2544 


6 00 




lO 


3647 


35 42 


34 37 


33 29 


32 22 


31 14 


30 06 


27 46 


26 36 


25 ^ 


10 




SO 


3608 


35 04 


34 01 


32 56 


31 49 


3043 


2938 


28 30 


27 22 


26 13 


25 04 


so 




30 


35 27 


34 25 


33 23 


32 19 


31 15 


30 II 


29 06 

2834 


28 01 


26 55 


25 47 


24 40 


30 




40 


34 43 


33 44 


32 43 


31 41 


30 39 


29 37 


27 31 


26 26 


25 20 


24 14 


40 




50 


3358 


3300 


32 02 


31 02 


30 01 


29 01 


27 59 


26 57 


25 54 


24 51 


2347 


50 


7 


OO 


33 " 


32 IS 
31 28 


31 18 


30 19 


29 21 


28 23 


27 23 


26 22 


25 21 


24 20 


23 18 


7 00 




lO 


32 23 


30 32 


2036 
28 51 


28 40 


27 42 


26 45 


25 47 


24 47 


2347 


22 46 


10 




SO 


31 32 


30 39 


2046 
2857 


27 56 


27 01 


26 04 


25 08 


24 II 


23 13 
22 38 


22 14 


SO 




30 


30 40 


2049 
28 57 


28 05 


27 II 


26 18 


25 24 


24 28 


23 33 


21 41 


30 




40 


2946 


28 07 


27 16 


26 25 


25 33 


24 41 


2348 


22 54 


22 00 


21 0^ 
20 28 


40 




50 


28 51 


28 04 


27 16 


26 26 


25 36 


24 48 


23 57 


23 05 


22 13 


21 21 


50 


8 


OO 


27 54 


27 09 


26 22 


25 34 


24 46 


23 59 


23 10 


22 21 


21 31 


20 41 


1949 


8 00 




lO 


26 57 


a6 12 


25 28 


24 42 


23 56 


23 10 


22 23 


21 35 


20 48 


19 59 


10 10 


10 




SO 


25 57 


25 14 


24 32 


2348 


23 03 


22 19 


21 35 


2049 


20 03 


IQ 16 


18 29 


SO 




30 


24 57 


24 15 


23 34 


22 53 
21 56 


22 10 


21 28 


20 45 


20 01 


19 17 


18 32 


17 47 


30 




40 


23 54 


23 15 


22 36 


21 15 


20 35 


19 53 


19 12 


18 30 


17 47 


17 04 


40 




50 


22 51 


22 13 


21 36 


20 58 


20 19 


19 41 


19 01 


18 21 


17 41 


17 01 


16 19 


&0 


9 


OO 


21 46 


21 10 


20 35 


1958 


19 22 


1845 


18 08 


17 29 


16 52 


16 13 


15 34 


9 00 ; 




lO 


20 40 


20 06 


'9 33 


1858 


18 23 


-17 49 


17 14 


16 38 


16 02 


15 25 


14 48 


10 




SO 


19 33 


19 02 


18 30 


17 57 


17 24 


16 52 


16 18 


15 44 


15 10 


14 35 


14 01 


so 




30 


18 25 


17 55 


17 24 


16 55 


16 24 


15 54 


15 21 


14 50 


14 18 


13 45 


13 12 


30 




40 


17 16 


16 49 


16 21 


15 51 


15 23 


14 54 


14 25 


13 54 


13 25 


12 55 


12 23 


40 


' 


50 


16 06 


15 40 


15 14 


14 48 


14 21 


13 54 


13 27 


1258 


12 30 


12 02 


II 33 


50 


10 


00 


14 55 


14 32 


14 08 


13 43 


13 18 


12 53 


12 28 


12 02 


11 36 


II 10 


10 43 


10 .00 




lO 


13 44 


13 22 


12 59 


12 37 


12 15 


II 51 


II 28 


II 0^ 
10 06 


10 39 


10 16 


9 52 


10 




SO 


12 32 


12 12 


" 51 


II 30 


II 10 


10 49 


10 27 


IJJ 


9 22 


9 CX) 


SO 




30 


II 19 


11 00 


10 42 


10 23 


10 04 


946 


Q 27 


907 


8 27 


8 07 


30 




40 


10 04 


9 49 


9 33 


g '5 


859 


842 


8 25 


8 07 


750 


7 33 


7 15 


40 




50 


851 


836 


8 22 


8 07 


7 53 


738 


7 23 


7 07 


653 


637 


6 21 


50 


11 


OO 


7 36 


7 23 


7 12 


6 59 


6 46 


6 34 


6 20 


6 07 


5 54 


5 41 


5 27 


11 00 




10 


6 20 


6 10 


6 00 


5 49 


5 39 


528 


5 18 


5 07 


4 56 


4 44 


4 33 


10 




SO 


5 05 


4 57 


448 


4 40 


4 31 


4 23 


4 15 


4 06 


3 57 


348 


3 39 


SO 




30 


3 48 


3 43 


3 36 


3 30 


3 24 


3 17 


3 II 


3 05 


2 58 


2 51 


2 45 


30 




40 


2 33 


2 28 


2 24 


2 20 


2 16 


2 12 


2 07 


2 03 


I 59 


I 55 


I 50 


40 




50 


I 17 


1 14 


I 12 


I 10 


I 08 


I 06 


I 04 


I 02 


1 00 


057 


55 


50 


12 


OO 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 

1 
1 


00 


IS 00 



m North Utltode, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from North to East; and 
wlien the star is setting or West of the meridian, the tabulated azimuths are reckoned from North to West. 

In South latitude, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from South to East: and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from South to West. 

When the latitude and declination are of different name, the tables are to be entered with the supplement of the hour angle and the 
supplement of the tabulated azimuth is to be taken for the required true bearing. 
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AZIMUTH OR TRUE BEARING. 



4«o. 



DECLINATION— SAME NAME AS-I,ATITUDK. 



liATlTUDE 42<'. 



Hour Ang^le. 



O 



2 



9 



lO 



11 



12 



OO 
lO 
20 
30 
40 
60 

OO 
lO 
20 
30 
40 
50 

OO 
lO 

%o 

SO 
40 
60 

OO 
lO 
20 
30 
40 
50 

OO 
lO 
SO 
30 



OO 
10 
SO 
30 
40 
60 

OO 
lO 
20 
SO 
40 
50 

OO 
lO 
20 
SO 
40 
50 

OO 

to 

SO 
SO 
40 
60 

OO 
lO 
SO 
30 
40 
50 

OO 
lO 
SO 
SO 
40 
50 
OO 



S4' 



So OO 

72 39 
65 26 

5« 34 
52 06 

46 08 

40 38 
35 37 
31 04 
^ 53 
23 06 

»9 3H 

16 36 
13 29 
lo 44 
08 II 
05 47 
03 3» 

loi 22 
99 20 
97 23 
95 30 
93 42 
91 57 

90 15 



S6 
85 21 



4U 
50 


h3 4» 
82 15 


00 


8044 


10 


79 13 


SO 


77 42 


so 


76 11 


40 


74 41 


50 


73 11 



71 42 

70 10 

68 40 
67 07 

65 35 
64 01 

62 27 
60 50 

59 13 
57 34 
55 54 
54 " 

52 28 
50 42 
48 54 
47 03 
45 »i 
43 17 

41 20 
39 20 
37 19 
35 14 
33 08 
30 59 

2847 
26 33 
24 16 
21 58 
19 37 
»7 15 



S5° 





1 


180 


00 


172 


17 


164 46 


157 36 


150 


56 


M4 47 


U9 


12 


134 


07 


129 32 


125 


22 


121 


35 


118 08 


114 


59 


112 


04 


109 


22 


106 


50 


104 


29 


102 


15 


 100 


09 


' 98 


oS 


96 14 


94 23 


92 36 


90 53 


89 


13 


87 


34 


85 


59 


8424 


82 


5t 


81 


kO 


It 


49 


19 


76 


50 


75 


22 


73 52 


72 


22 


70 


53 


69 


23 


.67 


54 


66 


21 


64 


50 


63 


J7 


61 


44 


60 


07 


58 


30 


56 


53 


55 


14 


53 32 


51 


49 


50 04 

aA it 



14 50 


14 


12 24 


12 


9 57 


9 


7 29 


7 


500 


4 


2 30 


2 


00 






46 28 

44 36 
42 43 

40 47 
38 49 
36 48 

34 46 
32 40 
30 32 

28 22 
26 09 

23 54 
21 38 
19 20 
16 59 



36 

\l 

22 

55 
27 
00 



S6' 



o / 

180 00 

I7» 54 
164 00 

»56 33 
149 38 
M3 21 



137 39 
132 31 
"7 55 
123 45 
120 00 
n6 35 

113 28 
no 36 
107 56 
105 2S 
103 09 
100 58 

9854 
96 56 

95 03 
93 J 4 
91 30 

89 48 

88 10 

8633 
84 59 
83 27 
81 55 
80 25 

7854 
77 26 
7558 
74 29 
73 01 
7» 33 

70 05 
68 36 
67 07 
65 36 
64 05 
62 32 

61 00 
59 25 

57 50 
56 12 

54 33 
52 53 

51 10 ' 
49 27 , 

47 40 ; 

45 52 ' 
44 02 ' 
42 10 

40 15 

38 17 
36 x8 
34 17 
32 13 
30 06 

27 58 
25 47 
23 34 
21 19 

19 02 
16 44 

14 23 
12 02 

9 39 , 



7 
4 

2 
o 



15 
50 

25 
00 



27< 



80 00 

71 26 

63 09 
55 23 
48 13 
41 45 

35 58 

30 47 
26 II 

22 02 

18 19 

1458 

n 53 
09 04 
06 27 
04 03 
01 46 

99 39 

97 37 
95 41 
93 51 
92 04 
90 21 
88 42 

87 05 
85 31 
83 58 
82 27 

8057 
79 28 

77 59 
76 32 

75 05 
73 37 

72 10 

70 41 

69 16 

67 47 
66 20 

64 49 

63 IQ 
61 49 

60 16 
5^42 
57 07 
55 31 
53 53 
52 13 



28° S»° . 300 31° 



o / . 

180 00 ' 
170 56 
162 12 , 
J54 03 
146 38 
140 01 

134 09 
12S 56 

124 21 

120 14 

1 16 34 , 

»I3 15 

no 14 
107 29 
\Qi 56 
102 34 

100 31 

98 16 I 

96 17 

94 25 

92 37 

90 53 
89 12 

87 35 

86 00 

84 27 
8256 
81 26 
7958 
78 30 

77 03 
75 37 
74 II 
72 46 
71 19 

69 53 

65 27 

66 59 

65 32 
64 03 

62 34 
61 04 

59 32 
57 59 
56 25 
54 50 
53 13 
51 34 



3548 
3348 
31 46 
29 41 

27 34 
25 24 
23 14 
21 00 

18 45 
16 29 

14 n 

" 51 
9 
7 
4 

2 

o 



31 

09 
46 

23 
00 



35 18 
33 19 
31 18 
29 15 

27 10 
25 02 

22 53 
20 42 

18 28 
16 14 

13 57 

II 40 

9 22 

7 02 

4 41 
2 21 

o 00 



50 31 


49 53 


48 49 


48 II 


47 04 


. 46 27 


45 13 


44 39 


43 27 


42 52 


41 36 


41 02 


39 42 


39 10 


37 46 


37 15 



O t 

80 00 

70 21 
61 06 

52 34 

44 53 
38 07 

32 10 
2G 57 
22 23 
18 it^ 

14 43 
II 29 

08 31 

05 50 
03 21 
01 04 
98 53 
9^ 53 

94 58 
93 07 
91 21 
89 40 

85 02 

86 26 

84 54 
83 22 

81 54 
80 25 

7859 
77 32 

76 06 
74 42 
73 »7 

71 53 
70 28 

69 02 

67 37 
66 10 
64 44 
63 lb 
6*1 47 
60 18 

58 47 
57 15 
55 43 
54 o-s 
52 32 
50 54 

49 14 I 

47 33 

45 5t 
44 04 
42 18 
40 28 

3837 : 
36 44 » 
34 49 1 
32 51 , 

30 52 ; 
28 49 I 

26 46 
24 40 I 
22 32 

20 23 

18 n 

»5 59 I 

13 45 ' 
II 29 ! 



180 00 
169 41 

159 5» 
150 53 
142 55 
136 01 



>3 
55 
37 
18 

00 



o / 

180 00 

16853 
>58 23 
14S 56 
140 44 

133 4» 



3S' 



180 00 
167 56 
156 41 
146 45 
138 15 
131 07 



130 01 127 42 125 O' 



124 4S 
120 17 
116 iS 

112 46 
109 36 

106 45 
104 08 

loi 44 
9^ 21^ 
97 24 
95 27 

93 34 

91 47 
90 (H 
88 26 
86 50 
85 17 

8347 
82 17 
80 50 
79 24 
77 58 
76 34 

75 09 
73 46 
72 22 

70 59 
69 35 
68 n 

6647 
65 21 

63 56 
62 29 
61 02 
59 33 

58 04 
56 33 
55 01 
53 27 
51 51 
50 15 

4836 
46 55 
45 14 
43 30 
41 43 
39 55 

3805 
36 14 
34 20 
32 23 
30 25 
28 24 

36 22 

2Al8 

2^2 
20 04 

17 55 
15 44 

13 31 
II 19 



04 
49 

33 
16 

00 



122 31 
nS 03 
114 09 
no 43 
107 40 

104 53 

102 22 

100 03 

97 53 

95 52 

93 58 

92 10 
90 26 
88 47 
87 10 

8537 
84 06 

82 38 
81 n 

79 45 
78 21 

7658 

75 34 

74 12 
72 50 
71 27 
70 05 

6843 
67 20 

6556 
64 32 
63 08 
61 42 
60 16 
5848 

57 19 
55 49 
54 17 
52 45 
51 " 
49 35 

47 57 
46 18 

44 37 
42 54 
41 09 



39 22 


37 34 


35 42 


33 50 


31 55 


29 58 


27 59 


25 59 


23 56 


21 52 


19 47 
1738 


15 30 


13 19 


II 08 


859 


6 43 


4 29 


2 14 


00 



120 01 

115 40 

in 54 
X08 35 

105 37 



33' 



180 00 
166 47 

154 39 
144 n 

»35 
128 



27 
15 



122 19 
117 21 
113 09 
109 30 
106 19 
103 30 



102 58 


100 57 


100 33 


98 40 


98 19 


96 31 


96 14 


94 32 


94 17 


92 40 


92 28 


90 55 


9043 
89 03 


89 n 


87 38 


87 26 


86 04 


85 53 


8435 



34' 



84 22 
8255 

81 28 
80 04 
78 40 
77 18 
75 56 
74 34 

73 13 
71 53 
70 32 
69 II 

67 50 
66 38 



47 18 

45 39 
44 00 

42 18 

40 35 

38 49 

37 01 
35 12 
33 21 
31 27 
29 31 
27 34 

25 36 
23 35 
21 32 
19 28 
17 22 
15 16 

13 06 

1058 
8 46 
6 36 

4 24 
2 12 

o 00 



83 07 
81 42 

80 18 

78 55 
77 34 
76 13 
74 53 
73 34 

72 15 
70 57 
^36 
68 16 
6656 
6536 



65 05 


64 15 


63 42 


62 52 


62 19 


61 31 


60 55 


60 06 


59 29 


58 43 


58 02 


57 X7 


56 34 


55 50 


55 05 


54 22 


53 34 


52 53 


52 03 


51 22 


50 30 


49 49 


4855 


48 16 



46 40 

45 03 
43 24 
41 44 
40 00 
38 16 

36 30 
34 42 
32 52 

31 00 
29 06 

27 10 

25 13 

23 13 
21 12 

19 II 

17 07 

15 01 

12 55 

10 47 
8 39 
6 30 
4 20 
2 10 
o 00 



I 



180 00 
165 23 
152 14 
141 10 

132 15 
125 05 

119 16 
114 28 
no 27 
107 00 

103 58 
loi 18 

98 M 
96 42 

94 40 
92 47 
91 00 
89 20 

87 44 
86 II 
8442 
83 15 
81 50 
80 28 

79 06 
77 46 
76 27 
75 08 
73 50 
72 32 

71 15 
69 57 

6839 
67 21 
66 01 
64 43 

63 23 
62 02 
60 41 

59 19 
57 55 
56 31 

55 04 
53 38 
52 09 

50 39 
49 09 
47 36 

46 01 
44 25 
42 47 
41 08 
39 27 
37 43 

3558 

34 " 
32 23 
30 32 
28 40 
26 46 

24 50 
22 53 

20 54 
18 53 
16 51 

14 47 

12 42 

10 37 



8 
6 

4 

2 
o 



31 

24 
16 

08 

00 



35' 



180 00 

163 35 
149 12 

137 38 
1 28 36 

121 34 

1 »5 57 
in 24 
107 36 
104 21 
loi 31 

99 00 

96 45 
94 41 
92 47 
I 00 

19 
87 43 



% 



86 n 
84 42 

83 17 
81 52 
8032 
79 13 

77 54 
76 36 

75 19 
74 03 
72 46 

.71 31 

70 15 
6858 
67 42 
6625 
65 07 
63 50 

62 31 
61 It 

59 51 
5830 
57 08 
55 44 

54 20 
52 54 
51 27 
49 58 
48 28 

4656 

45 23 
43 48 
42 II 

40 32 
3852 
37 II 

35 27 
33 41 
31 54 
30 05 
28 14 

36 21 

24 27 
22 31 
20 34 
1835 
16 34 
14 33 

12 30 ' 
10 17 I 
8 22 ' 
6 18 

4 12 

t 2 06 

^ 00 



Hour Auffle. 



b. 

o 



s 



3 



9 



10 



11 



IS 



00 
10 
SO 
SO 

40 
50 

00 
10 
so 
so 

40 
50 

00 
10 
SO 
SO 

40 
50 

00 
10 
so 
so 
40 
50 

00 

10 

so 
so 
40 
50 

00 
10 
so 
so 
40 
50 

QO 

10 
so 
so 
40 
50 

00 I 

10 

so 

so 

40 . 

50 

00 ' 
10 
so 
so 

40 
60 

00 I 
10 I 
so 
so : 
40 

50 

00 
10 
so 
so 
40 
50 

00 
10 
so 
so 
40 
50 
00 



In North UtiUd«, when the star is rising; or East of the meridian, the tabulated azimuthfl are reckoned from North to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from North to West. 

In Soath latitude, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from South to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from South to West. 

When the Utltade and declination are of different name, the tables are to lie entered with the supplement of the hour angle and the 
supplement of the tabulated azimuth is to be taken for the required true bearing. 
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AZIMUTH OR TRUE BEARING. 



liATITUDB 420. 



DECI^INATION— SAME NAME AS— I^TITUDE. 



IjAtitijiib 430. 



Hour Allele. 



O 



2 



3 



6 



10 



11 



12 



I* 
00 
10 
20 
SO 
40 
60 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
60 

00 
10 
20 
30 
40 
50 

00 

20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 

10 

20. 

30 

40 

50 

00 



36'> 



o / 

80 00 
6j 16 

45 28 

33 25 

24 26 

17 39 

12 21 
08 06 
04 34 
01 33 
9857 
96 37 

94 31 
92 37 

87 34 
86 04 

8436 
83 12 

81 51 
80 31 
79 12 
77 56 

76 39 
75 24 
74 =9 
72 55 
71 41 
7c 27 

69 12 

6758 
6643 
65 27 
64 II 
62 55 

61 38 
60 19 

59 01 
57 41 
56 20 

5458 

53 33 
52 09 

50 43 
49 15 
47 46 

46 16 

44 43 
43 10 
41 33 
39 57 
38 18 
36 37 

35 55 
33 " 
31 25 
29 37 
27 48 

25 56 

24 04 

22 10 

20 14 

18 17 
16 19 
14 19 

1? 34 

10 17 

8 14 
6 II 
4 08 
2 04 
o 00 



370; 



o t 
180 00 

158 06 

I140 43 
128 24 
119 41 

"3 19 

108 26 

104 34 
loi 23 

96 i& 
94 09 

92 14 
90 28 

8849 
87 15 

8547 
84 22 

83 00 
81 40 
80 

79 
77 52 
7638 

75 25 
74 II 
72 59 
71 47 
70 35 
69 24 

68 II 
6658 

65 44 
64 30 

63 16 

62 02 

60 45 
59 28 
58 II 
56 52 
55 32 
54 II 

52 48 
51 24 
49 59 
4833 
47 05 
45 36 

44 04 
42 32 
40 57 
39 22 

37 44 
36 04 

34 23 
32 41 
30 56 
29 10 
27 22 

25 33 

23 42 

21 48 



55 
00 

O' 



19 

16 
14 



12 07 

10 08 
8 07 
6 06 

4 04 
2 02 
o 00 



880: 



o / 
180 00 

153 36 

134 37 
122 23 
114 16 
108 33 

104 15 
100 50 
98 01 
95 36 
93 30 
91 36 

80 52 
88 16 

8645 
85 20 

53 57 
82 38 

81 22 
80 07 

7853 

77 41 
76 29 

75 19 

74 09 
72 58 
71 48 
7038 
69 28 
68 18 

67 08 
65 57 
64 45 
63 32 
62 20 
61 06 

59 51 
5836 

57 19 
56 01 

54 42 
53 23 

52 02 
50 39 
49 16 

47 51 
46 23 

44 55 

43 24 
41 54 
40 21 

3846 
37 09 
35 31 

33 52 
32 10 
30 27 
28 42 
26 56 
25 09 

23 19 
21 27 

19 36 
17 42 
15 47 
13 51 

II 55 
9 57 



7 
5 
4 
2 
o 



59 
59 
00 

00 
00 



390 



o / 

180 00 
146 50 
126 38 

115 17 
loS II 
103 23 

99 46 

96 53 

9431 
92 27 

90 38 

88 59 

87 27 
86 01 
84 40 
83 21 
82 07 

8053 



^ 



42 

78 31 
77 22 

76 14 

75 06 

73 58 

72 52 
71 44 
70 37 
6§ 32 
22 

13 



67 



7 

5 

3 
I 





400 I 41< 



6695 

64 55 
63 46 

62 35 
6i 23 
60 12 

.5858 
57 43 
56 28 

55 13 
53 54 
52 36 

51 16 
49 55 
48 32 
47 08 
45 43 
44 15 

42 46 
41 16 

39 45 
38 10 

36 36 

34 59 

33 21 

31 41 

29 59 
28 lb 

26 31 
24 44 

22 57 

21 07 
19 17 
17 26 
15 32 
1338 

IT 43 
9 47 



I 



50 



58 
00 



67 
66 



24 
19 



II 

9 
7 
5 

3 
I 
o 



31 
38 
43 
47 
52 
56 
00 



o / 
180 00 

135 51 
116 17 

106 58 

loi 31 

9748 

95 02 
92 47 
00 52 
89 12 

87 40 
86 17 

8458 
83 42 
82 31 
81 21 ' 
80 12 
79 05 ) 

78 00 
76 54 
75 49 
74 45 
73 41 
72 37 



71 
70 



180 00 
117 16 
103 17 

97 36 
94 16 
91 55 

90 04 
8831 
8707 
8550 
84 39 
83 32 

S2 25 
81 21 
80 19 
7Q 19 
78 16 
77 16 



65 00 

63 53 
62 45 
61 36 
60 26 

59 15 

5803 

56 50 
55 37 
54 22 
53 06 
51 48 

50 29 

49 09 
47 46 
46 24 

44 59 
43 34 

42 07 
40 38 
39 08 
37 35 
36 01 
34 26 

32 49 

31 10 
29 30 

27 4H 
26 05 
24 20 

22 34 
20 46 

1H5S 
17 08 

15 16 
13 24 



II 

9 
/ 
5 
3 
I 
o 



19 
27 

35 
42 
48 

54 
00 



42° 430 



76 16 

75 16 

74 16 

73 15 

72 15 

71 14 

70 13 
6q 12 
68 10 
67 07 
66 04 
65 00 

63 55 
62 50 

61 44 

60 36 

5928 

58 19 

5708 
55 57 
54 45 
53 30 
52 16 
50 59 

49 42 
48 22 
47 03 
45 41 
44 18 
42 54 

41 27 
39 59 
38 30 
36 59 
35 27 
33 53 

32 17 
30 40 
29 02 
27 21 
25 40 
23 57 

22 12 
20 26 

1839 
16 51 

15 01 

13 II 



89 10 
88 20 
8729 
8639 
8549 

8458 
8407 
83 16 
82 25 

81 34 
80 42 

50 
58 
7805 

77 12 
76 19 

75 25 

74 31 
73 36 
72 40 

71 44 
7048 
69 50 

6853 
67 54 
6655 
65 55 
64 54 
63 52 

62 49 
61 46 
60 40 

5? 36 
58 29 
57 22 



56 13 
55 03 
53 52 
52 39 
26 
II 



51 
50 



4855 
47 37 
46 18 

44 58 
43 36 
42 12 

40 47 

39 21 

37 53 
36 24 

34 52 
33 20 

31 45 
30 10 

28 33 
26 54 
25 14 
23 32 

21 50 
20 05 
18 20 
16 33 
14 46 
12 57 

II 08 



18 
27 
36 
44 
52 
00 



o 00 
60 41 
73 09 
77 14 
7855 
79 36 



79 47 
79 40 
79 22 

7857 
78 26 

77 51 



77 12 
76 32 
75 50 
75 05 
74 19 
73 32 

72 44 
71 55 
71 04 
70 II 

69 19 
68 26 

67 31 

6635 

65 39 
64 41 

63 43 
62 44 

61 43 
60 41 

59 39 
5835 
57 30 
56 25 

55 16 
5408 

52 59 
51 47 
50 36 
49 23 

48 07 
46 50 

45 33 
44 14 
42 53 
41 31 

40 07 

3843 
37 16 
3548 
34 18 
32 47 



14 
39 



31 

29 39 
28 04 
26 27 
24 48 
23 08 

21 27 

IQ 44 
18 01 
16 16 

14 31 

12 44 

10 57 
9 08 



T 
/ 

5 

3 
I 
o 



19 

29 

40 

50 
00 



440 



1 



o 

41 
71 



00 



25 

>9 



7 
5 
3 
I 

o 



12 

24 
36 
48 

CO 



450 



73 26 

74 35 

75 II 
75 27 
75 25 
75 15 
74 59 I 

74 33 
74 04 
73 32 
72 57 
72 18 

71 38 

7055 
70 J I 

67 49 
67 00 

66 08 
65 16 
64 22 
63 27 
62 31 
61 3A 

%^ 

58 35 
57 34 
56 29 
55 25 

54 21 
53 13 
52 05 

50 55 
49 45 
48 33 

47 19 
46 04 

44 48 
43 29 
42 II 
40 49 

39 27 
38 04 

3638 
35 II 
33 43 
32 13 

30 42 
29 09 
27 35 
25 59 
24 22 

22 44 

21 05 
19 24 
17 42 

15 59 
14 16 

12 31 

10 45 

858 



o 00 

30 18 
48 43 

67 27 

69 29 

7045 
71 31 

71 55 

72 04 

72 03 

71 53 
71 36 
71 13 
7047 

70 16 

69 43 

69 0^ 

68 38 
67 47 
67 04 
66 19 
65 32 

64 45 
63 55 
63 05 
62 13 
61 19 
60 24 

59 27 
58 31 
57 31 
5632 
55 30 
54 27 

53 23 
52 20 

51 II 
50 03 
48 54 
47 43 

46 31 

45 17 
44 02 

42 46 

41 28 

40 08 

3847 
37 25 
36 01 

34 36 
33 09 

31 40 I 



46' 



o / 

O 00 
23 21 
40 15 

50" 53 
57 31 
61 46 

64 32 
6625 

6738 
26 



68 
69 



S 



470 



69 II 
69 06 

6847 

6835 
68 13 

67 45 

67 15 
66 41 

66 06 

65 28 

6447 
64 04 

63 20 
62 34 
61 46 
6056 
60 05 
59 13 

58 18 
57 22 
56 26 
55 28 
5428 
53 28 

52 25 
51 21 
50 16 

49 10 
48 01 

46 52 

45 42 

44 30 

43 15 
42 01 

40 
39 



38 06 
36 46 
35 23 
33 59 
32 33 
31 06 



30 11 


2Q 39 


2839 


28 08 


27 07 


26 37 


25 33 


25 05 


23 57 


23 31 


22 21 


21 56 


20 43 


20 20 ; 


19 03 


18 42 1 


17 23 


17 04 


15 42 


15 25 



15 42 


15 25 


14 00 


13 45 


12 17 


12 03 


10 33 


10 21 


849 


839 


7 04 


656 


5 18 


5 12 


3 33 


3 29 


I 46 


I 44 


00 


00 



Hour Ancle* 



O 00 

1845 

33 46 
44 21 

51 32 

56 25 

5948 

62 10 

66 30 
6636 

66 23 
66 08 

6548 

65 24 
64 55 
64 25 

63 51 
63 14 
62 35 

61 54 
61 II 
60 26 

59 39 
5850 
58 oi 

57 09 
56 16 
55 21 
54 25 
53 27 

52 28 

51 26 
50 25 
49 22 
48 16 

47 10 
46 01 

44 53 
43 42 
42 29 
41 16 
40 00 
38 44 

37 26 
3606 

34 46 
33 22 
31 59 
30 33 

29 06 

27 38 
26 09 

2438 
23 06 
21 33 

1958 
18 23 

16 45 
15 08 
13 29 
II 50 



10 
8 
6 

5 
3 
I 
o 



IQ 
29 

49 
07 
25 
42 
00 



ll. 
O 



2 



3 



6 



9 



10 



11 



12 



00 
10 
20 
SO 
40 
60 

00 
10 
.20 
30 
40 
50 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
SO 
40 
60 

00 
10 
*20 
SO 
40 
50 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
80 
40 
50 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
SO 
40 
50 
00 



In North latitude, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from North to East; and 
when the star is setting or West of the meriman, the tabulated azimuths are reckoned from North to West. * 

In Sooth latltode, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from South to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from South to West. 

When the Utitode and deellnatton are of different name, the tables are to be entered with the supplement of the hour angle and the 
supplement of the tabulated azimuth is to be taken for the required true tearing. 
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AZIMUTH OR TRUE BEARING. 



i[.ATITUDE 4ZO. 



DBCUNATION— SAMB NAMB AS— I^ATITUDE. 



I«ATITIJ]>E 4»°. 



Hour Angle. 48o 49° ' SW> Sl^ 



O 



8 



B 



lO 



11 



12 



OO 
lO 
SO 
80 
40 
60 

OO 
10 
SO 
80 
40 
50 

OO 
lO 
SO 
80 
40 
50 

OO 
lO 
SO 
80 
40 
50 

OO 
lO 
SO 
80 
40 
50 

OO 
10 
SO 
SO 
40 
50 

OO 
lO 
SO 
80 
40 
50 

OO 
lO 
SO 
30 
40 
50 

OO ' 

lO I 

SO 

30 

40 

60 

OO 

10 
SO ' 
80 I 
40 
50 

OO ' 
lO 

so 

30 

40 I 
SO 

OO I 

lO • 

SO , 

30 

40 

50 

OO 



O 00 

2d 46 

3853 
46 13 
51 31 




63 49 

64 05 

64 13 
64 II 
64 03 

63 49 

63 31 
63 09 
62 43 
62 13 
61 41 
61 05 

60 28 

5948 
59 05 
58 22 
57 36 
5648 

5558 
55 07 
54 15 
53 21 
52 24 
51 27 

50 28 
49 27 
48 25 
47 22 
•46,17 
45 »i 

44 03 

42 54 

41 43 
40 30 

39 17 
38 02 

36 45 
35 27 
34 07 
32 46 
31 23 
29 59 

28 34 
27 07 

25 39 
24 II 

22 40 

21 oS 

36 
02 

16 27 

14 50 
13 14 
" 37 

9 59 
8 21 

6 41 
5 01 
3 21 
I 40 
00 



o 00 
13 10 

24 y> 
34 17 
41 ;« 
47 02 

51 09 

54 13 

56 32 

58 i6 

59 33 

60 29 

61 10 
61 36 
61 51 
61 50 
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In North latltade, when the star is rising or East of the meridian, the tabulated aximuths are reckoned from North to Bast; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from North to West. 

In KoBth latitude, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from South to Bast; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from South to West. 

When the latitude and deellBatlmi are of dtffereat D«»e, the tables are to be entered with the supplement of the hour angle and the 
supplement of the tabulated azimuth is to be taken for the required true bearing. 
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AZIMUTH OR TRUE BEARING. 



liATITlJDE 42' 



DECI.INAT10N— SAME NAME AS— I.ATITUDE. 



I4ATITUDE 42°, 
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31 05 
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29 57 
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27 17 
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In North latltade. when the star is rising or East of the meridian, the tabulated azimuths are reckoned from North to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from North to West. 

In 8onth latitude, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from South to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from South to West. 

When the Utltnde and declination are of different name, the tables are to be entered with the supplement of the hour angle and the 
supplement of the tabulated azimuth is to be taken for the required true bearing. 
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AZIMUTH OR TRUE BEARING. 



. 



IaATITVDE 43°. 



DECLINATION— SAME NAME AS— LATITUDE. 



UkTITUDB 430. 



Hour Ang:le« 



^ 



3 



6 



8 



10 



11 



13 



00 
10 
20 
30 
40 
60 

00 
10 

%o 

30 
40 
60 

00 
10 
SO 
30 
40 
60 

00 
10 
ZO 
30 
40 
60 

00 
10 
20 
30 
40 
SO 

00 
10 
SO 
30 
40 
50 

00 
10 
SO 
30 
40 
50 

00 
10 
SO 
30 
40 
50 

00 
10 
SO 
SO 
40 
50 

00 
10 
SO 
30 
40 
SO 

00 
10 
SO 
30 
40 
SO 

00 
10 
SO 
30 
40 
SO 

00 



S40 



80 00 
73 01 

66 08 

59 35 

53 21 

47 33 

42 09 
37 13 
32 40 
28 30 
24 41 
21 10 

17 51 

14 55 
12 07 

09 30 
07 01 
04 42 

02 9 
00 23 
98 22 
96 26 

94 31 
92 46 

91 01 
89 18 

8738 
86 00 

84 2t 

82 48 

81 14 

79 719 
78 07 

76 34 
75 02 
73 30 

71 58 
70 25 
6852 

67 18 

65 44 
64 09 

62 32 

60 54 
59 15 
57 35 
55 53 

54 10 

52 24 
50 38 

48 49 

4658 
45 04 

43 10 

41 II 
39 12 
37 09 
35 05 
3258 
30 49 

28 37 
26 23 
24 08 
21 49 
19 
17 

14 44 
12 19 

458 
2 29 
o 00 



sso 


S60 


/ 
180 00 

172 42 

165 33 
15844 


/ 

180 00 
172 21 
164 53 
157 47 



152 17 

146 19 




Hour Aiisl«« 



45 25 
43 50 
42 13 
4033 
38 52 
37 "> 

35 25 
33 39 
3» 51 
30 02 
28 II 
a6 18 

24 24 
22 27 
20 30 
18 31 
16 31 
14 30 



12 39 


12 28 


10 35 
829 
6 22 


10 25 
8 21 
6 16 


5^ 


4 10 
2 06 


00 


00 



o 



3 



6 







10 



11 



IS 



00 
10 
SO 
30 
40 
SO 

00 
10 
SO 
30 
40 
SO 

00 
10 
SO 
30 
40 
SO 

00 
10 
SO 
30 
40 
SO 

00 
10 
SO 
30 
40 
SO 

00 
10 
SO 
30 
40 
SO 

00 
10 
SO 
30 
40 
SO 

00 
10 
SO 
30 
40 
SO 

00 
10 
SO 
30 
40 
SO 

00 
10 
SO 
30 
40 
SO 

00 
10 
SO 
30 
40 
SO 

00 
10 
SO 
30 
40 
SO 
00 



In Nortk IftUtvde, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from North to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from North to West. 

In 8oath latltade, when the star is risin^f or East of the meridian, the tabulated azimuths are reckoned from South to East: and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from South to West. 

When the latltode and deellnatlon are of different name, the tables are to be entered with the supplement of the hour angle and the 
supplement of the tabulated azimuth is to be taken for the required true bearing. 

5682 — 02 12 
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AZIMUTH OR TRUE BEARING. 



I«ATITU1»B 430. 



DECLINATION— 8AMK NAME AS— LATITUDE. 



IiATIT17DE 48' 



Honr Antfle. 



o 



2 



e 



9 



lO 



11 



13 



oo 

lO 

SO 
40 
50 

OO 
10 
20 
30 
40 
60 

OO 
lO 
20 
SO 
40 
50 

OO 
lO 
SO 
SO 
40 
60 

OO 
lO 

»o 

SO 
40 
60 

OO 
lO 
20 
SO 
40 
60 

OO 
lO 
SO 
SO 
40 
50 

OO 
lO 
SO 
SO 
40 
60 

OO 
lO 
SO 
SO 
40 
50 

OO 
lO 
SO 
SO 
40 
50 

OO 
10 
SO 
SO 
40 
50 

OO 
lO 
SO 
SO 
40 
60 
OO 



S60 ' S7< 



80 OO 
6347 

49 30 

37 59 
2856 

21 52 

16 13 

II 36 

07 45 
04 ^ 

01 35 

99 03 

96 46 
94 40 
92 43 
90 55 
$9 12 

87 35 

86 02 
8432 
8305 

81 40 
80 18 
7856 

77 36 
76 17 

74 59 
73 41 
72 24 
71 08 

69 50 
68 33 
•67 15 
65 57 
64 40 
63 20 

63 01 
60 41 
59 20 
5758 
56 35 
55 " 

53 46 
52 19 

50 52 
49 24 
47 53 
46 21 

44 47 
43 13 
41 37 
39 59 

38 19 
3638 

34 54 

33 10 
31 23 
29 35 
27 45 
25 54 

34 01 

22 07 
20 12 



18 
16 


\i 


14 


17 


12 


16 


10 

8 
6 


15 
13 
10 


4 07 
2 04 



o 00 



180 00 

161 
133 46 

124 45 
"7 55 

112 35 
108 17 
104 42 
loi 39 

99 01 
96 39 

94 31 

92 33 

90 45 
89 03 

87 27 

8555 

84 26 
83 00 

81 37 
80 16 

7857 
77 39 

76 22 
75 05 
73 49 
72 34 
71 18 
70 03 

68 48 

67 33 
66 17 

65 00 

63 44 
62 27 



61 



6 

4 

2 
o 



05 
03 
01 
00 



S80 



oS 

49 
30 
57 09 
55 47 
54 24 

53 01 
51 35 
50 08 
48 41 
47 12 
45 41 

44 09 
42 36 
41 00 

39 23 
37 45 
3605 

34 22 
32 39 
30 54 
29 08 
27 20 
25 30 

23 39 
21 46 

19 52 

17 57 
16 00 

14 03 

12 04 
10 05 
« 05 



o / 

180 00 
158 21 
141 06 
138 46 
120 00 

"3 35 

108 40 
104 44 



lOI 

98 
96 
94 



29 
44 

19 

10 



92 12 
24 



44 
87 09 
85 39 
84 13 



82 4< 

81 2 

80 09 

7852 

77 35 
76 21 



75 07 
73 52 
72 39 
71 25 
70 13 
6859 

67 47 
66 32 

65 19 
64 04 

62 48 
61 33 

60 16 

5858 

57 40 
56 20 

54 59 
53 38 

52 15 
50 51 
49 26 
47 59 
46 32 
45 02 

43 31 
41 58 
40 25 
38 4S 
37 II 
35 33 

33 52 
32 10 
30 27 
28 42 

26 55 
25 06 



17 
26 



23 
21 

19 34 
17 40 

15 45 
13 49 



II 

9 
7 
5 
4 
I 
o 



5 

57 
58 
00 

59 
00 



SOo 



o / 

180 00 
153 55 
135 a> 
122 44 

114 34 
108 46 

104 25 

100 57 

98 06 

95 39 
93 30 
91 35 

?2 48 
88 II 

8639 
85 II 
8348 
83 38 

81 10 
79 53 
78 39 
77 25 
76 13 
75 01 

73 50 
72 38 
71 27 
70 17 
69 06 
67 55 

6643 

65 31 
64 18 

63 05 
61 51 
60 37 

59 22 

5^ 05 
56 49 
55 30 
54 II 
52 51 

51 29 
50 07 
48 42 
47 16 
45 50 
44 21 



40O 



42 52 
41 20 

3 

36 37 
35 00 



59 48 
38 13 



.1 



33 21 
31 40 
29 59 
2ft 15 

26 2Q 

24 43 

22 55 
21 06 

19 15 
17 24 
15 30 
13 36 

II 41 

9 45 



7 
5 
3 
I 
o 



50 
52 

55 
58 
00 



o / 

180 00 

147 " 
127 01 

115 35 
108 37 

103 33 

96 58 
94 33 
92 37 

35 

55 



410 



i 



87 32 

85 54 

8432 

83 13 

81 55 
80 41 

7707 

75 57 
74 48 
73 40 

72 32 
71 23 

70 15 
69 06 

67 57 
66 49 

65 39 

64 2Q 

63 18 

62 07 
60 54 
59 41 

58 28 
57 13 
55 57 
54 40 
53 23 
52 03 

50 43 
49 21 
47 58 
46 34 
45 09 
43 42 

42 12 

40 43 
39 12 
37 38 
36 04 
34 29 

32 50 
31 10 

^ 30 
27 48 
26 04 
24 19 

22 33 

20 45 

1857 
17 06 

15 15 
13 22 

II 30 
9 36 



7 
5 
3 
I 



42 
47 
51 
56 
00 



o / 

180 00 
136 16 
116 37 
107 12 

loi 41 
97 54 

95 05 

92 47 

90 51 
89 09 

87 37 
86 II 

8451 
83 34 
82 21 
81 09 
80 01 
7852 

77 
76 
75 33 
74 28 
73 22 
72 17 

71 13 
70 07 
69 02 

67 55 
66 49 

65 42 

64 34 
63 27 
62 17 
61 07 

59 57 
58 45 

57 33 
56 19 
55 06 
53 50 
52 
51 



49 
48 

47 



56 

35 
15 
45 51 
44 26 
43 01 

41 34 
40 05 

3835 
37 03 
35 30 
33 5^ 

32 18 
3040 

29 02 

27 21 

25 38 
23 56 

22 II 

30 25 

18 38 
16 49 
15 00 
13 09 



II 

9 
7 
5 
3 
I 
o 



27 
34 
41 
48 

54 
00 



4SO 



180 00 

"7 37 
103 39 

97 42 
94 19 
91 56 

90 03 
88 38 
87 02 
8545 
8433 
83 23 

82 16 
81 12 

50 08 

79 05 
78 03 

77 02 

76 00 
75 06 
7358 
72 57 
71 56 
70 53 

69 53 
68 49 

67 47 
6643 
65 39 
64 34 

63 29 
62 33 
61 15 
60 07 

5858 
57 49 

5638 
55 26 
54 13 
52 59 

51 44 
50 28 

49 09 
47 50 I 
46 30 

45 oK 

43 45 
42 21 

40 55 
39 27 
37 58 
36 28 
34 56 
33 23 

31 48 
30 12 
28 34 
26 55 
25 14 
23 32 

21 49 
20 04 
18 19 
16 32 

14 45 
12 56 

II 07 
9 16 



4SO 



/ 

5 

3 
I 

o 



35 
44 
52 
00 



87 26 

8635 
85 44 

8452 
84 00 
83 09 
82 16 
81 24 
80 31 

39 
45 

7658 
76 03 
75 09 

74 14 
73 18 

73 31 
71 25 
70 27 
69 29 

68 30 

67 31 
66 31 

65 30 
64 38 
63 36 

62 23 
61 18 
60 13 

5? 07 
58 00 

56 52 

55 42 
54 32 
53 21 
52 08 
50 54 
49 39 

48 22 

47 04 
45 45 
44 25 

43 03 
41 40 

40 15 
3849 
37 21 
35|52 
34^2 

32 50 

31 16 
«9 42 

28 05 
26 2^ 

24 48 

33 08 



\t 



31 37 

44 
01 
16 16 
14 30 
12 43 



10 56 
9 07 



7 

5 

3 
I 



19 

29 
40 

50 



o 00 



440 



O 00 

60 16 

72 53 
01 

43 
79 25 



^ 



79 36 
79 29 
70 II 

7844 
78 13 
77 37 



76 59 
76 17 

75 34 
74 49 
74 02 
73 15 

72 25 
71 35 
7043 
6q 51 

6858 
6803 

67 09 
66 12 

65 14 , 
64 16 

63 17 I 
62 17 

61 15 
60 14 

59 10 
58 06 

57 00 

55 54 

54 46 
53 37 
52 27 
51 16 
50 03 
48 50 

47 34 
46 17 
45 00 

43 41 
42 21 

40 59 

39 35 
38 10 

36 45 
35 17 
33 48 
32 17 

30 45 
29 12 

27 37 ' 
26 01 ^ 

24 24 
22 45 

21 05 

19 24 
17 42 

15 59 
14 15 
12 30 

10 45 
858 
7 " 
5 23 

3 30 
I 48 

o 00 



450 



o 00 
41 06 



^7 



13 
04 



71 01 

73 10 

74 20 

74 57 

75 " 
75 " 
75 00 
74 41 

74 17 
73 47 
73 15 

72 39 
71 59 
71 19 

70 36 
69 51 

n^ 

67 27 
6636 

65 45 
64 51 
63 57 
63 01 
62 04 
61 06 

60 08 

59 07 



5« 05 

57 04 
56 00 

54 55 

53 49 
52 41 
51 34 
50 23 
4^ 12 
00 



Ji 



46 46 

45 30 
44 15 
42 57 
41 38 
40 18 

38 55 
37 32 
36 06 

34 41 
33 13 
31 44 

30 13 

2S 42 

27 09 

25 33 
2358 
22 21 

20 43 
19 04 

17 23 
15 42 
14 00 
12 16 

10 33 

8 48 

7 04 
5 IS 
3 32 
I 46 
o 00 



46< 



o 00 

S51 
12 

5807 
63 44 
67 05 



6909 

70 25 

71 II 

71 37 
71 46 

71 44 

71 33 
71 f6 

70 53 
70 27 

6956 
69 21 

68 44 
68 05 
67 24 
66 41 

65 
65 

64 20 
6320 
62 38 

61 45 
60 51 

59 56 

58 59 
58 01 

57 02 

50 01 
54 59 
53 56 

52 52 

51 46 

50 39 

49 30 
48 21 

47 " 

4558 
44 45 
43 30 
42 13 
40 56 

39 37 

38 15 
36 54 
35 30 
34 04 
32 39 
31 12 

29 42 
28 12 
26 40 
25 07 

23 33 
21 57 

20 21 
18 43 
17 05 
15 25 

13 45 
12 04 



47c 



00 

23 29 

39 44 

50 23 

7 02 

1 19 



f 



64 08 

66 00 

67 15 
6803 

68 33 
6847 

68 50 

6844 
68 31 
68 14 

67^ 
67 23 

6652 
66 18 

65 42 
65 <'3 
64 33 

63 39 

62 54 
62 06 
61 18 
60 39 
59 37 
58 44 

57 49 
56 53 
55 56 
5458 
53 57 
52 56 



51 53 
50 50 
49 45 
4837 
47 29 

46 31 



45 09 
43 57 
42 43 
41 28 
40 12 
38 M 

37 34 
36 15 
34 52 
33 28 
32 04 
30 39 

29 II 

27 42 
26 II 
24 40 
23 07 
21 34 

19 59 
18 22 

16 46 

15 08 

13 29 

II 50 



10 21 


10 10 


8 39 


8 29 


656 


6 46 


5 12 


5 07 


3 28 


3 25 


I 44 


I 42 


00 


00 



Hour Aaslei 



O 



S 



6 



9 



10 



11 



IS 



00 
10 
SO 
SO 
40 
60 

00 
10 
SO 
SO 
40 
60 

00 
10 
SO 
SO 
40 
50 

00 
10 
SO 
80 
40 
60 

00 
10 
SO 
SO 
40 
50 

00 
10 
SO 
SO 
40 
60 

00 
10 
SO 
SO 
40 
60 

00 
10 
SO 
SO 
40 
50 

00 
10 
SO 
SO 
40 
60 

00 
10 
SO 
SO 
40 
50 

00 
10 
SO 
SO 

40 
50 

00 
10 
so 
so 
40 

60 
00 



In North Utltade, when the star is rising or Bast of the meridian, the tabulated azimuths are reckoned from North to Bast; and 
when the star is setting or West of the meridian, the tabulated arimuths are reckoned from North to West. 

In SoBlh latltiide, when the star is rising or Hast of the meridian, the tabulated azimuths are reckoned from South to Bast; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from South to West. 

When the latitcde and decllBatloB are of tflffereot name, the tables are to be entered with the supplement of the hour angle and the 
supplement of the tabulated azimuth is to be taken for the required true bearing. 
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AZIMUTH OR TRUE BEARING. 



UiTITIJllE 480. 



Hour Angrle. . 48^ 



li 
O 



6 



9 



lO 



11 



13 



OO 
lO 
SO 
SO 
40 
50 

OO 
lO 

%o 

SO 
40 
50 

OO 
lO 
SO 
SO 
40 
SO 

OO 
lO 
SO 
SO 
40 
60 

OO 
lO 
SO 
SO 
40 
50 

OO 
lO 
SO 
SO 
40 
60 

OO 
lO 
SO 
SO 
40 
60 

OO 
lO 
SO 
SO 
40 
50 

OO 
lO 
SO 
SO 
40 
50 

OO 
lO 
SO 
SO 
40 
60 

OO 
lO 
SO 
SO 
40 
60 

OO 
lO 
SO 
SO 
40 
50 
OO 



O OO 

i8 36 

33 i6 
4348 
51 01 
55 56 

59 ao 
61 43 

63 24 
6433 

65 19 

65 49 

66 06 
66 la 
66 09 
66 00 
65 44 
65 24 



5055 
49 52 
48 49 
47 45 
46 3S 
45 29 

44 20 
43 09 
41 57 
40 43 
39 29 
38 12 



5? 



36 
35 
34 15 
32 53 
31 29 
3005 

28 38 
27 12 
25 43 
24 13 
22 42 

21 II 
19 37 

iS 03 

16 28 

14 5» 
13 M 
" 37 



59 
20 
40 
01 
21 
40 
00 



DBCI^INATION— SAME NAME AS— I«ATITUDB. 



I«ATITV1IE 4S<'. 



490 



o f 
o 00 

38 19 
45 40 
5058 

5448 
57 35 
5938 

61 07 

62 09 

6a 53 
63 22 

63 46 
63 44 
6336 
63 23 

63 OS 
62 43 
6a 15 

61 45 
61 15 
60 37 



59 59 
59 19 
5836 
57 52 
57 06 
56 17 

55 28 
54 36 
53 43 
5248 
51 52 
50 55 

49 56 
48 55 
47 53 
46 49 
45 44 
4438 

43 29 
42 20 

41 
37 



10 
58 
44 
29 



36 13 
34 55 
33 3fo 
32 16 

30 54 
29 31 

28 07 
26 41 

25 14 
23 46 
22 16 
20 46 i 

I 

19 15 , 
17 43 
16 09 

14 34 
59 
24 



12 
II 



9 47 
8 II 

6 33 
4 55 

V^ 

o 00 



500 



o 00 

12 55 

24 23 

33 44 

4059 
46 27 

50 34 
53 40 

56 00 

57 44 
59 P3 

59 59 

60 40 

61 06 
61 22 
61 29 
61 29 

61 32 

61 10 
60 52 
60 31 
60 05 

59 37 
5905 



58 

57 
57 



30 
53 

14 



5632 
55 49 
5503 

54 15 
53 27 
52 36 
51 43 
5048 
49 53 

4855 
47 56 
4656 
45 54 
44 55 
43 46 

42 39 
41 32 
40 23 
39 12 
38 00 
36 47 

35 28 
34 16 
32 58 
31 40 

30 19 

28 58 

27 35 
26 II 

24 4,^ 

23 I 
21 51 
20 22 

18 52 
17 21 

15 50 
14 17 

12 44 

II 10 

9 36 
8 01 



6 
4 
3 

T 



25 

49 
13 
36 
00 



510 



o 00 
II 08 

31 17 

29 54 
36 53 

43 32 

4638 
4958 
5231 

54 29 

56 00 

57 09 



g 



59 
37 
59 «> 



59 

59 



15 

31 



59 21 

59 14 
59 02 



t? 



46 
58 24 
58 00 
57 31 

57 01 
56 27 
55 51 
55 12 
54 31 
53 47 

53 03 
52 16 
51 27 
50 37 
44 
50 



i? 



47 



55 



46 57 
45 59 
44 58 
43 57 
42 53 

41 49 I 
40 43 



37 
36 



»5 
04 



34 50 
33 3^ 
32 19 

3» 03 

29 44 

28 23 

27 02 

25 39 
24 16 
22 51 
21 25 

1958 

18 31 
17 01 

»5 32 
14 01 

13 29 

10 57 



9 
7 
6 

4 

3 
I 
o 



25 

52 
17 
43 
09 
34 
00 



5SO 



o 00 
9 44 

1845 
36 40 

33 18 

38 42 

43 02 

46 38 

49 12 

51 32 

53 02 

54 22 

55 23 

56 07 

56 40 

57 02 
57 15 
57 20 

57 18 
57 " 
5659 
56 43 
56 21 
55 58 

55 3» 
55 00 
54 27 
53 50 
53 13 

52 32 

51 50 
51 05 

50 18 
49 39 
48 40 

47 48 

46 54 
45 59 
45 02 

44 03 

43 03 
43 01 



I 



5 SO 



00 

835 
16 40 

2355 
30 09 
35 24 

39 41 

43 13 

46 03 

48 31 

50 10 

51 37 

52 47 

53 39 

54 19 

54 47 

55 07 
55 18 

55 23 
55 20 
55 13 

55 00 
54 43 
54 23 

53 59 
53 32 
53 02 
52 28 
51 53 
51 »5 

50 35 

49 52 
49 08 

48 31 

47 34 
46 43 

45 51 

44 58 
44 03 
43 06 
42 07 
41 07 



40 59 


40 05 


39 53 
3847 


3903 
37 58 


37 40 


36 53 


36 3» 


35 45 


35 21 


34 37 


34 09 


33 26 


32 55 


32 15 


3» 39 


31 01 


30 25 


29 47 
28 33 


29 09 


27 50 


27 15 


26 39 


25 57 


25 09 
2348 


2438 


23 »7 


22 25 


21 56 


21 00 


20 33 


1935 


19 10 


18 08 


17 45 


16 41 


16 19 


15 12 


14 53 


1344 


13 27 


13 14 


" 59 


10 44 


10 30 


9 13 


9 01 


7 43 


7 32 


6 ID 


6 02 


4 38 


4 32 


306 


3 01 


1 32 


r 30 


00 


00 



540 



o 

7 



00 

39 
55 



31 33 
27 24 

32 25 

36 39 
40 II 

43 05 
45 i8 
47 25 
4859 

50 14 

51 14 

52 00 

52 35 

53 M 
53 17 

53 26 
53 29 
53 26 
53 17 
53 
52 



52 27 
52 o, 
51 3' 
51 06 
5D 33 
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In North latltade, when the star is risinff or Hast of the meridian, the tabulated arimuths are reckoned from North to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from North to West. 

In 8ovth latitude, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from South to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from Soki^th to West. 

When the latitode and der Ilnatloa are of different name the ubles are to be entered with the supplement of the hour angle and the 
supplement of the tabulated azimuth is to be taken for the required true bearing. 
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AZIMUTH OR TRUE BEARING, 
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In North Utltttde, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from North to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from North to West. 

In Sovtii latltadej when the star is rising or East of the meridian, the tabulated azimuths are reckoned from South to* East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from South to West. 

When the latitude and deellnatlon are of different name, the tables are to be entered with the supplement of the hour angle and the 
supplement of the tabulated azimuth is to be taken for the required true bearing. 
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164 


17 . 


163 


27 I 


156 


55 1 


155 


46 I 


150 04 


148 


41 I 


M3 


48 


142 


14 I 


138 


06 


136 


27 I 


132 58 


131 


15 I 


128 


20 , 


126 


36 1 


124 07 


122 


25 I 


120 


18 


118 


38 t 


116 


51 


H5 


13 . I 


113 40 


112 


05 1 


no 


44 


109 


12 


1 I 


108 


01 , 


106 


32 


1 


105 30 


104 03 


I 


103 07 


lOI 


43 


I 


100 


52 


99 32 





98 44 
96 43 
94 45 
92 55 
91 07 
89 22 

8741 
86 02 

84 24 

82 48 
81 14 

79 41 

78 OQ 
763^ 
75 07 
73 36 
72 06 

70 34 

69 05 

67 33 
66 02 
64 30 
62 57 
61 23 

5948 
58 12! 
.56 35 
54 56 
53 17 
51 36 

49 53 
48 09 
46 22 
44 35 
42 45 
4054 

39 00 

37 04 
35 06 
33 07 

31 05 
29 01 

26 56 

24 49 
22 40 
20 30 
18 17 
16 03 

1348 
II 32 



»5 
57 
38 

19 
00 



I 

97 27 
9528 

93 34 

9* 45 
8558 
88 16 

8637 
84 59 
83 23 
81 48 
80 16 
78 44 

77 14 
75 43 1 
74 14 ' 
72 44 I 
71 15 
69 46 

68 15 
6645 
65 15 
63 44 
62 12 

60 39 

59 05 
57 29 
55 54 
54 17 
52 37 
5058 

49 15 
47 32 
45 47 
44 00 
42 12 
40 21 

38 28 
36 34 
3438 
32 39 
30 39 
28 38 

26 34 
24 28 
22 21 
20 12 
18 01 

15 49 

13 36 
II 22 

9 
6 

4 
2 
o 



07 
51 
34 
17 
00 



80 00 
71 07 
62 31 

54 29 
47 09 

40 32 

34 39 

29 25 
24 47 
20 37 

16 53 
13 31 

no 26 
107 37 

iP5 o» 

102 

100 

98 10 

96 08 
94 12 
92 20 

90 33 
88 49 
87 09 

85 32 
83 55 
82 21 
80 49 

79 19 

77 48 

76 18 

74 49 
73 20 
71 52 
70 23 

68 56 

67 27 
6558 
64 2Q 
62 58 
61 27 
59 55 

58 22 
5648 

55 13 
53 36 
51 58 
50 20 

4838 
4656 
45 " 
43 2§ 

41 38 
39 49 

37 57 
36 04 
34 10 
32 13 

30 13 
28 13 

26 12 
24 07 
22 01 

19 54 

17 45 



31° 



O f 

180 00 

170 32 
161 27 

153 02 
145 25 
138 40 

132 41 

127 27 

122 49 
118 42 
115 02 
III 44 

108 43 
105 58 
103 25 
101 03 
98 50 

96 45 



94 47 
92 53 
I 04 

19 
87 39 
86 00 



% 



84 24 

82 50 
81 18 

79 47 

78 18 

76 50 

75 21 
73 54 
72 27 
70 59 
69 32 
68 06 

6637 
65 10 

63 41 
62 12 
60 42 

59 " 

57 39 
56 05 

54 31 
52 56 
51 19 
49 41 

48 01 
46 20 

44 36 
42 52 



41 
39 



05 
17 



I 



37 27 

35 35 

33 41 

31 45 

29 49 
27 50 

25 49 
23 46 
21 43 

«9 37 
17 29 



15 36 


15 22 


13 24 


u 13 


II II 


II 02 


8 59 


851 


6 44 


6 38 


4 30 


4 26 


2 15 


2 13 


00 


00 



32° I 330 



o / 

180 00 

169 53 
160 14 

151 -3 
143 29 
136 34 

130 33 
125 18 
120 43 
116 41 
113 05 
109 51 

106 55 

104 14 

loi 46 

99 29 

97 19 

95 18 

93 22 
9- 33 
8947 
88 04 
86 26 
84 50 

83 16 
81 45 
80 15 

7846 
77 18 
75 50 

74 24 
7258 

71 32 
70 06 
68 40 
67 14 

6548 
64 21 
62 54 
61 25 
59 56 
58 27 

56 55 
55 23 
53 49 
52 15 
50 40 
49 02 

47 23 
45 43 
44 o» 
42 18 
40 32 

3844 

3656 
35 05 



33 
31 



6 

4 

2 
o 



13 
19 



29 23 
27 26 

25 26 
23 26 
21 23 
19 20 
17 14 
15 08 

13 00 
10 52 
8 43 



33 
22 

II 

00 




128 13 
123 01 
118 29 

"4 32 
III 02 

107 54 

105 03 

102 28 

100 05 

97 51 

95 47 

93 49 

9» 57 
90 10 
88 28 
8649 
85 12 
8339 

82 08 
80 38 

79 10 
77 42 
76 16 

74 51 

73 26 
72 02 

70 37 
69 13 
67 4^ 
66 24 

6458 

63 32 
62 06 
60 39 ' 

59 10 i 
57 42 

56 II 
54 40 
53 08 

51 35 
50 00 

48 24 

46 46 
45 07 
43 26 
41 43 
39 59 
38 13 

36 25 
34 37 
32 45 
30 

28 9 
27 02 

25 05 

23 05 
21 04 

19 03 
16 59 
14 54 

12 48 
10 42 

835 
6 27 
4 18 
2 09 

o 00 



i 



340 



180 00 

168 12 

157 09 
147 20 

138 52 

131 43 



125 41 
:2o 32 
116 07 
112 15 
108 52 
105 50 



6 

4 

2 




103 07 
100 37 
98 20 
96 II 
94 10 
92 17 

QO 29 

88 46 
87 06 

85 31 

8357 
82 26 

8058 

79 29 
78 03 

76 39 
75 14 
73 51 

72 27 

71 03 
69 41 

68 18 

6655 
65 31 

64 07 
62 42 
61 17 

51 
_ 24 

5656 

55 27 
53 57 
52 25 

50 53 
49 19 
47 45 

46 07 
44 29 
42 49 
41 08 
39 26 
37 41 

35 55 
34 07 
32 17 
30 26 
28 33 
2638 

24 42 
22 44 
20 45 
18 46 
16 44 
14 40 

12 37 
10 32 

8 27 



20 
14 

07 
00 



36° Hour Angrle* 



80 00 

67 05 

55 10 
44 48 
36 05 
28 52 

22 53 

17 50 
13 33 
09 50 
06 35 
03 42 

loi 04 
98 42 
96 30 
94 27 
92 32 
90 43 

89 00 

87 20 

85 44 
84 II 

b2 41 
81 13 

79 46 
78 21 

76 57 
75 34 
74 12 
72 50 

71 28 
70 06 

68 46 
67 24 
66 01 

64 39 

63 16 
61 53 
60 ^ 

59 04 
57 38 

56 X I 

54 44 
53 14 
51 44 

y> 13 
48 40 
47 06 

45 30 
43 54 
42 15 
40 34 
38 53 
37 10 

35 25 

33 38 

31 49 
30 00 

28 08 

26 15 

24 21 
22 25 
20 27 
18 29 
16 29 
14 28 

12 26 
10 22 

8 19 
6 X5 
4 10 
2 05 
o 00 



li. 

O 



6 



8 



O 



10 



11 



12 



ni. 
00 
10 
20 
30 
40 
60 

00 
10 
20 
30 
40 
60 

00 
10 
20 
30 
40 
60 

00 
10 
20 
30 
40 
60 

00 
10 
20 
30 
40 
60 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
60 

00 
10 
20 
30 
40 
60 

00 
10 
20 
30 
40 
60 

00 
10 
20 
30 
40 
60 

00 
10 
20 
30 
40 
60 

00 
10 
20 
SO 
40 
60 
00 



when 



In North latitude, when the star is rising or East of the meridian, the tabulated axiniuths are reckoned from North to 
:n the star is setting or West of the meridian, the tabulated azimuths are reckoned from North to West. 



East; and 



In South latltade, when the star is risinj^r or East of the meridian, the tabulated azimuths are reckoned from South to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from South to West. 

When the latitude and declination are of different name, the tables are to be entered with the supplement of the hour angle and the 
supplement of the tabulated azimuth is to be taken for the required true bearing. 
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AZIMUTH OR TRUE BEARING. 



I^ATITUDE 440. 



DECLINATION— SAMB NAME AS— I^TITUDE. 



LATlTmDK 44°. 



Hour An^le* 



It. 

O 



3 



9 



10 



11 



12 



in* 

00 
10 
20 
30 
40 
60 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
60 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
30 
40 
60 

00 
10 
20 
30 
40 
60 

00 
10 
20 
30 
40 
60 

00 
10 
20 
30 
40 
60 

00 
10 
20 
30 
40 
60 

00 
10 
20 
30 
40 
60 

00 
10 
20 
30 
40 
60 

00 
10 
20 
30 
40 
60 
00 



360 



180 00 

165 43 
152 46 
141 50 

132 54 
125 42 



119 49 
114 56 
no 50 
107 18 
104 12 
10 1 27 

9858 

96 43 

94 37 
92 41 

qo 51 
89 07 

87 27 
8551 

84 19 
82 50 
81 22 
79 57 

78 34 
77 10 
75 49 
74 28 
7308 
71 48 

70 27 
69 07 
67 48 
66 28 
65 06 
63 46 

62 24 
61 02 

59 39 
58 15 
56 51 
55 25 

S3 59 
52 30 
51 01 
49 31 
47 59 
46 27 

44 52 

43 17 

41 39 
40 00 

38 19 
3638 

34 54 
33 08 
31 21, 
29 33 
27 43 
25 51 

23 59 
22 04 

20 08 

18 II 



370 



16 
14 

12 

10 

8 

6 

4 
2 

o 



13 
14 

14 
13 

II 

09 
06 

03 

00 



180 00 
163 59 
14? 50 
138 21 
129 18 

122 10 

116 29 
III 50 

107 57 
104 37 
10 1 43 

99 07 

9648 
94 40 
92 42 
90 51 

87 3 

8553 
84 22 

82 53 
81 28 
80 03 
78 42 

77 20 

75 59 
74 40 
73 21 
72 04 
70 45 

60 26 

68 09 
66 50 
65 32 
64 13 
62 53 

61 32 
60 12 
58 5: 
57 28 
56 04 
54 39 

53 15 
51 47 
50 19 
48 50 
47 20 
45 48 

44 14 
42 40 

41 04 
39 26 
37 47 
3606 

34 23 
32 39 
30 54 

29 07 

27 18 

25 28 

23 37 
21 45 
19 53 
17 55 

15 59 
14 01 

12 02 
10 03 
8 04 
6 03 
4 02 
2 01 
o 00 



38° 



180 00 
161 43 
146 09 

134 09 
125 07 

118 13 

112 50 
108 29 
104 52 
loi 46 

99 05 
96 41 

94 31 
92 33 
42 

59 
87 20 

8547 



^ 



84 17 
82 50 
81 25 
80 03 
78 42 
77 23 

76 05 
74 47 

73 31 
72 14 

70 57 
69 41 



37 
08 



40 2J 
38 52 

37 13 
35 34 

33 53 
32 II 
30 26 
28 41 
26 53 
25 05 



23 

21 



16 
24 



19 32 
17 38 



15 
13 



II 51 
9 5\ 



56 

58 

58 

59 
00 



68 


24 


67 


08 


65 


51 


^ 34 


63 


17 


61 


59 



60 40 
59 20 
58 00 
56 39 
55 17 
53 53 

52 29 
51 03 



46 39 
45 09 



43 37 
42 o: 



390 



42 58 
41 26 

39 52 
38 17 
36 40 
35 02 



33 22 
31 41 
2958 
28 14 
26 28 
24 41 

22 54 
21 04 
19 14 
17 22 
15 28 
13 35 



II 

9 
7 
5 

3 
I 
o 



40 
45 
49 
52 
55 

57 
00 



180 00 
15838 

141 2Q 
129 08 
120 20 

113 51 

108 53 

104 53 
loi 37 

9848 
96 21 

94 10 

92 II 
90 22 

8839 
87 03 
85 31 
84 03 

82 38 

81 16 

56 

37 
77 20 

76 04 

74 49 
73 33 
72 19 
71 05 
69 50 
6837 

67 22 
66 07 
64 52 

63 37 
62 20 
61 04 

59 47 
58 28 
57 09 
55 49 
54 38 
53 07 

51 44 
50 19 
4853 
47 27 
45 58 
44 28 



40° 



o / 
180 00 
154 14 

135 2§ 
123 06 

114 52 
109 00 

104 36 
loi 05 
98 II 
95 42 
93 30 
91 34 

8046 
88 06 

8633 

85 05 

83 39 
82 17 

8058 
41 



25 
77 10 
75 56 
74 44 

73 31 
72 18 

71 07 
69 55 
6843 
67 31 

66 18 
65 06 
63 52 
62 39 I 
61 34 
60 10 

5853 
57 3<> 
56 19 
54 59 
53 40 
52 20 

5058 
49 34 
48 10 

46 45 
45 18 
43 49 

42 19 
40 49 

39 16 
37 41 
3606 

34 30 

32 51 

31 12 

29 31 
27 48 

26 04 

24 18 

22 32 

20 44 

1855 
17 05 

15 13 
13 22 



II 

9 
7 
5 
3 
I 
o 



28 
35 

41 
46 

51 
56i 
00 I 



41° 



o / 
180 00 

147 34 
127 26 

"5 55 
108 42 

103 44 

100 01 
97 03 
94 
92 

90 35 
88 52 

87 17 
8548 
84 23 
83 03 
81 45 
80 30 



^ 



S 



16 

03 
76 52 

75 41 
74 31 
73 21 

72 12 

71 03 

54 

44 

67 35 
66 25 

65 14 
64 04 
62 52 
61 40 
60 27 
59 13 

57 59 
56 44 
55 28 
54 10 
52 51 
51 32 

50 12 
48 50 
47 26 
46 03 
44 37 
43 10 

41 40 
40 II 
3841 
37 07 
35 34 
3358 

32 20 
30 43 
29 04 
27 22 

25 39 
23 56 

22 II 
20 24 

1837 
16 48 

14 59 
13 09 



II 

9 
7 
5 
3 
I 
o 



17 
25 
34 
40 
47 
54 
00 



42° 


43° 


/ 


/ 


180 00 


180 00 


Ife^ 


118 00 
103 41 


107 27 


97 49 


101 51 


94 24 


98 02 


91 57 


9509 


90 02 


9249 


90 51 


8659 


8907 


8539 


87 33 


84 26 


86 05 


83 15 


8443 


82 07 


83 26 


81 01 


82 12 


79 56 


8059 


7853 


7948 


77 50 


78 40 


.76 47 


77 31 


75 45 


76 23 


74 43 


75 17 


73 41 



74 II 
73 05 
71 58 

70 52 

69 46 
68 40 

67 33 
66 25 

65 18 

64 09 
63 00 
61 51 
60 43 
59 39 
58 17 

57 04 
55 51 
54 35 
53 19 
52 02 

50 44 

49 25 
48 <H 
46 42 

45 19 
43 55 
42 29 

41 02 

39 34 
38 04 

36 33 
34 59 
33 25 

31 50 
30 13 
28 35 
26 55 
25 14 
23 32 

21 49 
20 04 
18 18 
16 31 
14 44 
12 56 

II 06 
9 16 



26 
34 



3 44 
I 52 
o 00 



72 39 
71 37 
70 35 

60 32 
68 28 
67 24 
66 20 

65 15 
64 09 

63 03 

61 57 
60 48 

59 40 
58 30 
57 20 

56 09 
54 57 
53 43 
52 28 

51 13 
49 56 

4838 
47 18 
45 58 
44 36 
43 13 
41 49 

40 23 
3856 
37 28 
35 57 
34 26 
32 53 

31 19 
2Q 44 

28 07 
26 29 

24 50 
23 09 

21 27 
19 44 
18 00 
16 15 

14 29 
12 42 

10 55 
9 07 



7 
5 
3 
I 
o 



19 
29 
40 

50 
00 



440 45c 



89 08 
88 16 
87 24 
8631 

8539 

8446 

83 M 
83 01 
82 08 
81 15 
80 21 

75 27 
78 33 

77 39 

76 44 

75 49 
74 53 

73 57 
73 00 
72 03 
71 05 
70 07 
69 08 

68 09 
67 08 
66 08 
6506 
64 04 
63 01 

61 56 
60 51 
5946 
58 39 
57 31 
56 23 

55 13 
54 02 
52 50 
51 37 
50 23 

49 07 

47 50 
46 33 
45 13 
43 53 
4^ 31 
41 08 

39 44 
38 18 
36 51 
35 22 
33 52 
32 21 

30 48 
29 14 
27 39 
26 03 

24 25 
22 46 

21 06 
19 24 
17 42 

15 59 
14 14 
12 30 

10 44 
8 58 



7 
5 
3 
I 
o 



II 

23 
36 

48 
00 



O 00 

59 50 

72 36 

76 47 

78 31 

79 15 



79 2 



?i 



59 
78 33 
78 00 

77 24 

7645 
76 03 

75 19 
74 33 
73 45 
72 57 

72 07 
71 16 
70 24 
31 

67 41 

6645 
6548 

64 50 
63 51 
62 52 

61 51 

60 48 
5946 
58 42 
57 37 
56 31 
55 24 

54 16 
53 07 
51 57 
50 45 
49 32 
48 18 

47 03 
45 46 
44 29 
43 10 
41 49 
40 27 

39 04 
37 40 
36 14 
34 47 
33 18 
31 48 

30 17 

2845 
27 12 

25 36 
24 00 

22 23 

20 44 
19 05 
17 24 

15 43 
14 00 

12 17 

10 33 

8 48 



7 

5 

3 
I 

o 



03 
18 

32 
46 
00 



46' 



o 00 
40 36 

58 45 

66 43 

70 43 

72 52 

74 04 
74 40 
74 55 
74 55 
74 44 
74 25 

74 00 

73 31 
72 57 
72 17 

71 41 

7059 

70 15 
69 30 
6843 

67 54 
67 04 

66 13 

65 20 
64 26 
63 32 
62 35 

61 38 
60 39 

59 40 
58 39 
57 38 
5636 
55 30 
54 26 



53 
52 



19 
II 



51 02 

49 53 
48 41 
47 29 

46 15 
45 00 
43 44 
42 25 
41 07 

39 47 

38 24 
37 01 
35 37 
34 II 
32 44 
31 16 

2946 
28 15 
26 43 
25 09 
23 35 
21 59 

20 22 

18 44 

17 
15 
13 45 
12 04 

10 22 

8 39 
6 

5 

3 
I 
o 



56 

13 

28 

44 
00 



470 



o 
29 



00 
24 



47 41 



}7 
>3 



39 
19 



66 42 

68 48 
70 06 

70 53 

71 17 



71 
71 



27 
25 



71 15 
70 57 
70 34 
70 06 

6936 
69 01 

68 23 

67 43 
67 01 
66 17 
65 32 
64 44 

63 55 
63 05 
62 13 
61 19 
60 25 
5928 

»58 3i 
57 32 
56 33 
55 32 
54 30 
53 26 



22 



^ 



52 
51 
50 
49 00 
47 50 
46 39 

45 27 
44 
42 
41 42 
40 24 

39 05 

37 45 
36 23 

35 00 
33 36 
32 10 
30 44 

29 15 
27 46 
26 15 

24 43 
23 10 

21 37 

20 01 
18 24 
16 47 
15 09 
13 30 
II 51 

10 10 
8 30 



6 
5 
3 



49 
07 
24 



I 42 
o 00 



Hour Allele* 



li. 
O 



2 



3 



6 



9 



10 



11 



12 



00 
10 
20 
30 
40 
&0 

00 
10 
20 
30 
40 
60 

00 
10 
20 
30 
40 
60 

00 
10 
20 
30 
40 
60 

00 I 

10 

20 

30 

40 

60 

00 
10 
20 
30 
40 
60 

00 
10 
20 
30 
40 
60 

00 
10 
20 
30 
40 
60 

00 
10 
20 
30 
40 
60 

00 
10 
20 
30 
40 
60 

00 
10 
20 
30 
40 
60 

00 
10 
20 
30 
40 
50 
00 



In North Imtltnde, when the star is risinflfor East of the meridian, the tabulated azimuths are reckoned from North to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from North to West. 

In 8011th latltode, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from South to East ; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from South to West. 

When the latltade and declination are of different name, the tables are to be entered with the supplement of the hour angle and the 
supplement of the tabulated azimuth is to be taken for the required true bearing. 
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AZIMUTH OR TRUE BEARING. 



I^ATITinDE 44' 



DBCLINATION— SAMB NAME AS— LATITUDE. 



liATITUDE 44°. 




490 ! 500 



6 



9 



! 10 



11 



12 



00 
10 
SO 
30 
40 
60 

00 
10 
SO 
SO 
40 
50 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
SO 
40 
50 

00 
10 
30 
SO 
40 
50 

00 
10 
SO 
SO 
40 
50 

00 
10 
SO 
SO 
40 
50 
00 



57 20 
56 



55 

54 27 

53 27 

52 26 

51 22 
50 18 

48 06 
46 57 
45 48 

4438 
43 24 
42 II 

40 57 

39 40 

23 



P 



37 04 
35 45 
34 22 
33 00 
31 36 
30 lo I 

28 44 
27 16 

25 46 
24 16 
22 45 
21 12 



\t 



39 
04 

16 29 

14 53 
13 16 
II 38 



I 



59 
20 

6 41 
5 01 
3 20 
I 40 
o 00 



o 00 
18 06 
32 45 
43 15 

50 27 

55 24 

5850 

61 14 

62 56 
64 07 

64 54 

65 25 

65 41 
65 47 
65 44 
65 34 
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In Hortk latita4e, when the star is risinsr or East of the meridian, the tabulated azimuths are reckoned from North to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from North to West. 

In 8oath latltade, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from South to East; and 
when the star is setting or West of the meriduin, the tabulated azimuths are reckoned from South to West. 

When the latltade and deellnatlon are of different nave, the tables are to be entered with the supplement of the hour angle and the 
supplement of the tabulated azimuth is to be taken for the required true bearing. 
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In North latitude, when the star is rising or Bast of the meridian, the tabulated azimuths are reckoned from North to Bast; and 
when the star is setting or West of the meridiau, the tabulated azimuths are reckoned from North to West. 

In Honth latitude, when the star is rising or Bast of the meridian, the tabulated azimuths are reckoned from South to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from South to West. 

When the latitude and deellnatlOB are of different name, the tables are to be entered with the supplement of the hour angle and the 
supplement of the tabulated azimuth is to be taken for the required true bearing. 
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AZIMUTH OR TRUE BEARING. 



LATITUDE 460. 



DECLINATION— SAME NAME AS— LATITUDE. 



I«ATITUDE 460. 



Hour Ancle* 



O 



8 



6 



9 



lO 



11 



12 



OO 
lO 
SO 
30 
40 
60 

OO 
lO 
20 
30 
40 
60 

OO 
lO 
20 
80 
40 
60 

OO 
lO 
20 
30 
40 
60 

OO 
lO 
30 
30 
40 
60 

OO 
10 
20 
SO 
40 
60 

OO 
lO 

%o 

30 
40 
60 

OO 
10 

»o 

SO 
40 
60 

OO 
10 
30 
SO 
40 
60 

OO 
lO 
30 
30 
40 
60 

OO 
lO 
20 
30 
40 
60 

OO 
lO 
20 
SO 
40 
60 
OO 



240 



o t 
80 00 

73 39 
67 24 

61 19 

55 32 

50 02 

44 54 
40 05 

35 37 
31 2Q 
27 3S 
24 05 

20 46 

17 39 
14 45 
12 01 
09 27 
07 00 



36° I 260 



04 41 
02 28 I 
00 20 
98 18 
96 20 
94 25 

92 33 

90 45 
89 00 

87 19 

8534 

8353 

82 13 
8035 
785^ 
77 21 
75 45 
74 09 

72 32 
70 55 

S^ 
67 40 

6603 

64 24 

62 45 
61 03 
59 21 
5738 
55 54 
54 09 

52 20 
50 32 
48 41 
46 47 

44 53 
42 56 

40 57 
38 57 
36 54 
34 49 
32 41 
30 32 

28 20 
26 07 

23 51 
21 34 
19 15 
i<> 55 

U 32 

12 09 

9 45 
7 20 

4 53 
2 27 
o 00 



% 



37 

13 

49 

25 
00 



o / 
80 00 
23 

60 3? 

54 39 
49 02 

43 47 
38 54 
34 23 
30 13 
26 22 
22 47 

19 29 
16 24 

»3 30 
10 48 
08 15 
05 51 

03 32 
01 21 

99 15 
97 15 
95 17 
93 25 



4» 06 
46 14 
44 20 
42 25 

40 26 
38 27 
36 25 
34 21 
32 15 
30 07 

27 58 
25 45 
23 32 
21 17 

1859 
16 40 

14 20 
" 59 



I 



71 45 
70 09 

6834 
6657 
65 19 
63 4» 

62 02 
60 22 

5842 
57 00 
55 16 
53 31 

51 44 
56 



51 07 
49 20 
47 30 
45 40 
43 47 
4J 52 

39 55 

37 5fe 



14 08 
II 48 



28 

07 

45 

23 
00 



270 



80 00 

73 07 
66 23 

59 52 
53 42 

47 56 

42 34 
37 37 
33 03 
28 51 
25 00 
21 27 

18 08 

15 05 
12 13 

09 33 
07 01 

0438 

02 23 
00 12 
9809 
96 09 
94 14 
92 23 

90 35 ' 
88 48 ' 

87 05 

85 24 

83 
82 

80 29 
7852 
77 18 
75 42 

74 07 
72 33 

70 59 
69 24 

6748 

66 12 

64 35 
62 58 

61 21 



59 4» 
58 01 t 


56 20 


54 37 


52 53 



3556 


33 54 


31 49 


29 43 


27 35 


25 24 


23 12 


20 59 


18 43 


16 26 1 



80 00 

72 49 
65 47 
59 02 
52 40 
46 44 

41 16 

36 15 
31 39 
27 26 

23 34 
20 02 

16 44 
J3 43 

10 53 
08 15 

05 45 
03 24 



20 
00 

41 
21 
00 



28< 



loi 10 
9902 
97 00 
95 03 
93 09 
91 20 

8933 
87 49 

86 07 
8427 
82 49 
81 12 

79 35 
78 01 

76 27 

74 52 

73 19 

71 45 

70 12 
6837 
67 03 
65 27 
63 52 
62 16 

6038 
59 00 
57 20 
55 41 
53 58 
52 16 

50 30 
48 43 
4656 
45 06 

43 14 
41 21 

39 25 
37 27 
35 29 
33 27 
31 24 
29 20 

27 13 
25 05 
22 53 

20 41 
18 27 
16 12 

13 55 
" 39 



I 



t? 



:? 




o / 

80 00 
72 29 

^S 

51 32 
45 27 

39 52 
34 47 
30 09 
25 56 
22 04 

18 33 

15 18 
12 18 

09 31 
06 55 
04 27 
02 08 

99 57 
97 52 
95 5i 
93 56 
92 04 
90 16 

88 31 
86 48 
85 08 
83 29 

81 53 
80 17 

7841 
7708 

75 36 
74 02 
72 29 
7056 

69 24 

67 50 
66 17 

64 43 
6308 

61 33 



57 
. 19 
56 40 
55 01 
53 20 
51 38 



54 
08 
46 21 
44 32 
42 41 
4049 

3? 54 
3658 
35 01 
33 00 
30 59 
2855 

26 50 

24 44 
22 34 

20 24 
18 II 
1558 

13 44 
II 28 

9 12 
6 54 

4 37 
2 19 

O CO 



O f 

80 00 
72 06 

64 25 

57 07 
50 18 
44 03 

38 22 
33 12 
28 33 

24 19 
20 31 
17 01 

13 47 

ID 50 

08 05 

05 32 
03 07 
00 50 

9841 

9638 

94 41 
92 4 
90 
89 II 



45 
43 59 
42 09 
40 16 

38 25 
36 30 
34 33 
32 34 
30 34 
28 32 

26 28 
24 21 
22 16 
20 07 
17 57 
1545 

13 32 
II 19 

? 05 
6 48 

4 33 
2 16 
o 00 



^ 



87 28 
8546 
84 08 
82 31 
8056 
79 21 

7748 
76 15 
74 43 
73 " 
71 39 
70 oS 

6836 
67 03 
65 32 
6358 
62 24 
60 50 

59 14 
57 38 
55 59 
54 22 
52 41 
5» 00 

49 17 

47 



% % 



80 00 

71 41 
6336 
55 59 
4856 
42 30 

36 43 

31 30 
26 50 
22 37 
18 50 
15 22 

12 12 
09 17 
0636 
04 05 
01 43 
99 30 

97 24 

95 23 

93 27 

I 36 

_ 49 
88 05 



^ 



76 53 
75 21 

73 51 
72 20 

70 49 

69 19 

67 48 
66 17 

64 45 

63 13 
61 41 
60 06 

58 32 
56 57 
55 19 
53 41 
52 03 
50 22 

48 39 
46 56 

45 " 
43 25 
41 36 
39 45 

37 54 
36 01 
34 06 
32 08 
30 09 
aS 09 

2606 
24 02 
21 56 
19 49 
17 41 
15 32 

13 20 
II 09 



8 
6 

4 
a 
o 



57 
43 
29 
»4 
00 



81< 



8623 
84 44 
83 07 
81 32 

57 
25 



8 
6 

4 

2 

o 



O f I 

80 00 

71 II 

62 41 
54 43 

47 24 

40 49 

34 56 
29 41 
25 01 

20 50 
17 04 
13 40 

10 34 
07 42 

05 04 

02 37 
00 18 
98 08 

¥» 05 
94 06 
92 13 
90 25 

S8 
86 

85 18 
8341 
82 06 
80 32 

79 00 

77 28 

75 57 
74 27 

72 58 
71 28 

6958 
68 29 

67 00 
65 29 

63 59 
62 28 

6056 

59 23 

57 49 
56 14 
54 39 
53 02 
51 24 
49 45 

48 03 
46 21 

44 37 
42 52 

41 05 . 

39 »5 

37 24 

35 32 
3338 
31 43 
29 45 
27 45 

25 44 
23 42 

21 38 

19 33 
17 26 
15 18 

1309 
10 59 



49 
37 
25 
13 
00 



S20 



80 00 
7038 



61 
53 



38 
»7 



330 340 



I 



45 42 
3856 

32 59 
27 44 

'n 

15 14 
" 53 

08 50 
06 03 
03 29 
01 05 
98 50 
96 43 

94 42 
92 47 

90 57 
89 II 
87 28 
8548 

84 II 
82 36 
81 03 

79 30 
78 00 
76 30 

75 01 
73 32 
72 03 

70 35 
69 06 

67 39 

66 10 

64 41 
63 12 
61 42 
60 10 
5839 

57 06 
55 32 
53 58 
52 22 

50 45 
49 06 

47 26 
45 45 
44 02 
42 18 
40 32 

38 44 

36 54 
35 03 

33 10 
31 16 

39 20 
27 22 



25 23 I 
23 22 
21 19 

19 15 
17 II 

15 05 

12 57 
10 49 I 
8 41 
6 31 
4 21 ' 
2 II I 
o 00 



93 

II 



6 

4 

2 
o 



o / 
180 00 

16959 
160 26 

»5» 39 
143 47 
136 53 

»30 51 
125 35 
120 58 
116 53 
113 »6 
no 00 

107 02 
104 19 
loi 49 

99 30 
97 19 
95 15 



18 
91 a6 

8938 

8755 
86 15 

8437 
83 03 

81 2Q 

78 28 
7658 

75 31 

74 02 
72 35 
71 08 
6q 41 
6§ 14 
66 48 

65 20 

63 52 
62 24 

60 55 
59 24 
57 55 

56 23 
54 50 
53 17 
5J 41 
50 05 
48 28 

46 49 
45 09 
43 26 
41 44 
3958 
38 12 

36 23 

34 34 
32 42 
30 50 
28 55 
26 59 

25 01 
23 01 
21 00 

18 59 
16 56 

14 5» 

12 46 
10 40 
8 32 



25 

17 
08 

00 



80 00 
69 14 
59 02 
49 47 
41 38 
34 40 

28 32 

23 17 
18 44 

U 44 
II 12 
08 02 



05 09 
02 32 
00 07 
97 52 



95 

93 



J2 



91 S3 
00 04 
88 19 

8639 
85 01 

83 26 

81 54 
80 22 

78 53 
77 



75 
74 31 

73 05 
71 39 
70 13 

68 48 
67 22 

65 57 

64 30 
63 03 
61 37 
60 08 

58 39 

57 10 

55 40 

54 08 

52 35 
51 02 

49 27 
47 50 

46 12 

44 33 
42 52 
41 10 
39 26 
37 41 

35 54 
34 05 
32 15 
30 24 
28 31 
26 35 

24 39 
22 41 

20 43 
18 43 
16 41 

14 39 

12 34 

10 31 



8 
6 

4 
2 
o 



25 
19 
14 
06 
00 



860 



I 



o / 
180 00 

168 21 
157 23 
147 38 
139 12 
132 02 

125 
120 
116 21 
112 27 
109 01 

105 58 

103 II 

100 40 

98 21 

96 II 

94 09 
92 13 

00 24 

H839 
8658 
85 ao 
8346 
82 13 

8043 
79 14 

77 47 

76 20 

74 55 
73 30 

72 05 
70 41 
69 17 

67 53 
66 29 

6505 

63 39 
62 14 

60 48 
59 21 
57 53 
56 25 

54 55 
53 25 
51 53 
50 21 
4847 
47 " 

45 34 
43 57 
42 17 
40 36 

3853 
37 09 

35 24 
33 36 
31 47 
2058 
28 05 
26 12 

24 18 
22 22 
20 25 
18 26 
16 26 
14 25 

12 23 
10 21 

8 17 
6 14 

4 09 
2 05 
o 00 



Hour An^to. 



O 



8 



6 



8 



9 



10 



11 



12 



00 
10 
20 
80 
40 
60 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
60 
00 



In North latltHde, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from North to East: and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from North to West. 

In South latltade, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from South to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from South to West. 

When the latitude and dee llnatlOB are of different nave, the tables are to be entered with the supplement of the hour angle, and the 
8ui>plement of the tabulated azimuth is to be taken for the required true bearing. 
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AZIMUTH OR TRUE BEARING. 



liATmiDB 450. 



DBCI«INATlON— SAMB NAME AS— LATITUDE. 



IaAXITUDB 450. 



Hour Allele* 



O 



3 



6 



9 



10 



11 



12 



00 
10 
SO 
30 
40 
60 

00 
10 
ZO 
30 
40 
60 

00 
10 
20 
30 
40 
60 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
60 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
60 

00 
10 
20 
30 
40 
60 

00 
10 
20 
30 
40 
60 

00 
10 
20 
30 
40 
50 
00 



36^ 



80 00 

67 15 
55 26 
08 
26 

13 



29 



23 II 
r8 07 

13 47 
10 02 

06 44 
03 49 

loi to 
98 45 
96 31 
94 27 
92 30 
90 39 

8853 
87 12 

85 35 
84 01 

82 29 
8059 

79 32 
7805 
76 40 

75 16 
73 52 
72 29 

71 07 
6q 44 
68 21 

6659 
65 33 
64 13 

62 48 
61 24 
60 00 
58 34 

57 08 
55 40 

54 13 
52 43 
51 12 
40 41 
48 08 
46 34 



44 58 

43 21 

41 43 
40 03 

38 21 

36 39 

34 54 
33 08 
31 21 
29 32 
27 39 
25 50 

23 57 
22 02 
20 07 
18 10 
16 12 
14 13 

12 13 
10 12 
8 10 
6 08 
4 05 
2 03 
o 00 



37« 



180 00 
165 53 
153 04 
142 

133 



12 
16 



126 03 

120 07 
115 12 

III 03 
107 28 
104 20 
loi 33 

99 02 

96 45 

94 37 

92 39 

90 47 
89 01 

87 21 

85 44 
84 10 
82 39 
81 10 

79 44 

78 19 
76 55 
75 31 
74 00 
7248 
71 26 

70 05 

6845 
67 24 
66 03 
64 41 
63 20 

61 57 I 
60 33 ; 
59 " 
57 46 I 
56 21  

54 55 I 

53 27 ' 
51 59 
50 30 
48 59 
47 27 
45 55 

44 20 
42 44 
41 07 
39 29 
37 48 
36 07 

34 24 
32 39 
30 
29 
27 17 
25 27 

23 35 
21 42 
19 48 

17 53 
15 56 
13 59 

12 01 
10 02 
8 03 
6 02 
4 02 
2 01 
o 00 



38< 



390 



80 00 
64 II 
50 10 

3843 

29 39 
22 29 

16 46 
12 04 
08 08 
04 46 



01 
99 



49 

II 



96 50 
94 40 
92 41 
90 48 

8903 
87 22 

8545 
84 13 
8243 
81 15 

79 50 
78 26 

77 04 
75 42 
74 21 
73 02 

71 43 
70 24 



180 00 

i6i 57 
146 31 

134 32 
125 29 
118 32 

"3 07 
108 42 
105 02 
loi 54 
99 10 
96 44 

94 32 
92 32 

90 39 

8855 



40° 



41° 



180 00 

158 54 
141 54 
129 33 
120 41 
114 09 



180 00 
154 35 
135 51 
123 30 

115 " 
109 17 



43 43 
42 08 

40 32 
38 54 
37 16 
35 35 

33 54 
32 10 
30 26 
28 40 
26 52 
25 04 



23 M 
21 23 
19 30 

17 37 
15 41 
13 46 



II 

9 
7 
5 

3 

I 
o 



50 
53 
55 

56 

58 

59 
00 



^>7 
85 



16 
40 



84 08 
82 40 
81 14 

79 5» 
78 28 

77 08 

7548 
74 29 
73 " 
71 54 
70 37 
69 19 



69 04 


68 02 


67 45 


6645 


66 26 


65 27 


65 07 


64 09 


6346 


62 51 


62 26 


61 32 


61 05 


60 13 


59 43 
5» 21 


58 52 


57 31 


5658 


5609 


55 34 


54 47 


54 09 


53 23 


52 43 


51 58 


51 15 


50 32 


49 47 
48 18 


49 05 


47 37 


46 47 


4607 



45 16 , 44 37 



43 05 
41 32 
39 57 
38 20 

36 43 
35 05 



92 



^ 



II 
20 

o 36 
8657 
85 24 
8355 

82 29 
81 06 

7? 44 
78 23 

77 05 
7548 

74 31 
73 15 
72 00 

70 45 
69 30 

68 15 

6659 
65 44 
64 28 

63 12 

61 55 
60 37 

59 19 
58 01 

56 41 
55 20 
5358 
52 36 

51 13 
49 48 
4823 

46 55 
45 28 
43 58 

42 27 
40 55 

39 21 
37 46 
36 10 
34 32 



33 23 


32 53 


31 42 


31 13 


29 59 


29 32 


28 14 


2748 


26 28 


26 05 


24 42 


24 18 


22 53 


22 31 


21 03 


20 43 


19 13 


1854 


17 20 


17 04 


15 28 


15 13 


13 33 


13 20 


" 39 


II 28 


9 44 


9 34 


7 47 


7 40 


5 51 


5 45 


3 55. 


3 51 


I 57 


I 55 


00 


00 



89 44 

88 03 

86 27 

8457 

8331 
82 08 

8047 
79 28 
78 12 
7656 
75 40 
74 26 

73 14 
72 00 

70 47 

69 34 
68 22 
67 09 

65 55 
64 41 
63 27 
62 13 
6058 
59 42 

s8 25 
57 08 
55 49 
54 31 
53 II 
51 49 

50 27 
49 03 
47 39 
46 14 

44 48 
43 19 

41 49 
40 18 
3845 
37 12 
35 37 
34 01 

32 23 
30 44 
29 04 
27 23 
25 40 
23 56 



22 

20 

18 



10 

3 



16 48 
1458 
1308 



II 

9 
7 
5 
3 
I 
o 



17 
25 
32 
40 

47 
54 
00 



42' 



109 07 


104 48 


100 09 


10505 


loi 14 


97 09 


loi 45 


98 17 


94 39 


^54 


95 46 


92 29 


96 24 


93 33 


90 34 


94 12 


91 33 


8849 



180 00 

147 58 
127 51 
116 15 

108 59 
103 55 



84 
82 
81 



^ 



41 



ic 

41 
II 

3638 
35 05 
33 30 

31 54 
30 15 
28 37 

26 57 
25 15 
23 33 

21 49 
20 04 
18 18 
16 32 
14 44 
12 55 

II 05 

9 15 
26 

34 
43 
I 52 
o 00 



7 
5 
3 



87 13 
85 42 



17 
55 
3c 



80 19 

79 04 
77 50 
76 37 
75 26 
74 15 
73 04 



7» 54 

70 43 

34 

23 

67 13 
66 02 



64 51 
63 40 
62 27 
61 14 
60 00 
5846 

57 31 
56 15 
54 59 
53 41 
52 22 
51 03 

49 41 
48 19 
40 56 

45 32 
44 06 
42 39 



43< 



61 
60 



25 
14 



59 02 
57 49 

5636 
55 21 
54 06 
52 50 
51 33 
50 15 

48 55 

47 33 
46 12 

44 49 
43 24 
41 59 

40 31 
39 04 
37 33 
36 03 

34 31 
32 58 

31 23 
2046 
28 09 
26 30 

24 50 
23 10 



21 

16 



7 
5 



180 00 
137 10 
117 20 

107 43 

102 01 

98 08 

95 14 
92 51 
90 51 
8905 
87 29 
86 01 

84 3^ 

83 19 
82 03 

80 49 
79 37 
78 27 

77 18 
76 09 
75 02 
73 54 
72 47 
71 40 

70 33 

67 II 
66 02 
64 54 

63 45 
62 35 



27 
44 
01 
16 
14 29 
12 42 

10 55 
9 06 

18 
28 
3 40 
I 50 
o 00 



440 



180 00 
118 24 
103 

97 
94 27 
92 00 

9003 
88 24 
8655 
8535 
84 19 
8308 

81 59 
80 51 

45 
41 
77 37 
76 33 

75 31 
74 27 
73 24 
72 21 
18 
14 



^ 



71 
70 



69 II 
68 06 
67 02 

65 57 
64 51 
63 46 

62 39 
61 30 
60 22 

59 »3 
^03 

56 53 

55 40 
54 27 
53 13 
51 59 
50 
49 

48 07 
46 48 
45 27 
44 06 
42 43 
41 19 

39 52 
38 26 

5658 
35 2Q 
3358 
32 26 

30 53 

29 17 

27 41 
26 05 

24 26 
22 47 

21 06 

19 25 

17 42 

15 59 
14 14 

12 29 

10 44 

858 

7 

5 

3 
I 48 

o 00 



II 



450 



o / 



8q 07 
88 14 
87 21 
86 28 
85 34 

8441 
8347 
82 54 
82 00 
81 05 
80 II 

79 16 
78 21 
77 26 
76 30 

75 34 
74 37 

73 41 
72 43 
71 45 
70 46 

6947 
^48 

67 48 
66 46 

65 45 
64 43 
63 40 
62 36 

61 31 
60 26 

59 19 
58 12 
57 03 
55 54 

54 44 
53 33 
52 21 
51 07 
53 
37 



Ji 



47 20 
46 02 

44 43 
43 23 
42 01 
40 38 

39 14 
3748 
36 22 

34 53 



33 
31 



24 

54 



30 22 

28 48 
27 14 

25 39 
24 02 
22 24 

20 45 
19 05 
17 25 

15 43 
14 00 

12 17 



10 

8 

7 
5 
3 
I 
o 



03 
18 

32 
46 
00 



46' 



o 00 

59 25 

72 18 

76 35 

78 20 

79 03 

79 14 

75 06 

7848 
78 21 

7748 

77 " 

76 31 
7548 
75 04 
74 17 

73 30 
72 40 

71 50 
7058 
70 04 
69 10 
68 16 
67 20 

6623 

65 25 
64 26 
63 26 
62 27 
61 26 

60 23 

59 19 
58 15 
57 ^o 
56 
54 

53 47 

52 38 



51 
50 



28 
15 



49 02 
47 48 

46 33 

45 17 
43 58 
42 39 
41 20 

3958 

3834 
37 " 
35 46 
34 19 
32 51 
31 21 

29 52 
28 20 

26 47 
25 12 

23 37 
22 01 

20 24 

18 45 
17 06 
15 26 

13 45 
12 04 

10 22 

839 



6 
5 

3 
I 

o 



56 
12 

28 

44 
00 



47c 



o 00 
40 04 

58 17 

66 20 

70 23 

72 35 

73 47 

74 25 

74 39 

74 39 
7428 

74 09 

73 44 
73 13 
72 40 
72 02 

71 22 
70 40 

69 56 
69 10 
68 22 

67 33 
66 42 

65 49 

64 57 
64 02 
63 07 
62 10 
61 i^ 
60 10 

59 13 
58 12 

57 10 
56 07 
55 03 
53 56 

52 49 
51 41 
50 33 
40 22 
48 II 
46 58 

45 45 
44 29 



43 

41 



13 
55 



40 36 
39 17 

37 54 
36 32 
3508 

33 43 
32 17 
30 49 

29 20 

27 50 
26 19 

24 46 
23 i^ 
21 38 



20 02 
18 26 
16 48 
15 10 

13 31 
" 51 

ID II 

8 30 
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5 

3 
I 
o 



49 
06 

25 
42 
00 



Hour An^le* 
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« 
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40 
60 

00 
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20 
30 
40 
60 

00 
10 
20 
30 
40 
60 
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10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
SO 
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10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
60 
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10 
20 
30 
40 
SO 
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10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
60 

00 
10 
20 
30 
40 
60 
00 



In North Utltade, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from North to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from North to West. 

In Sooth. Utitvde, when the star is risine or East of the meridian, the tabulated azimuths are reckoned from South to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from South to West. 

When the latltide and dec Unatloii are of different name, the Ubles are to be entered with the supplement of the hour angle and the 
supplement of the tabulated azimuth is to be taken for the required true bearing. 
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AZIMUTH OR TRUE BEARING. 



I«ATIT1JDB 460. 



DECU NATION— SAME NAME AS-LATITUDE. 



LATITUDB 46<3, 



Koar Ancle, i 48° 



O 



ft 



in. 
OO 
lO 
30 
30 
40 
50 

OO 
lO 
20 
30 
40 
60 

OO 
lO 
30 
SO 
40 
50 



O OO 

2857 
4708 

57 10 
62 53 
66 i^ 

68 26 

69 45 

70 32 

7058 

71 08 
71 06 

70 55 
70 38 

70 lA 

69 46 
69 15 

68 40 



s 


00 


68 01 




10 


67 22 




ftO 


6638 




SO 


65 54 




40 


65 07 




50 


64 ao 


4 


00 


63 30 




10 


62 39 




30 


6146 




SO 


60 53 


« 


40 


59 57 




50 


59 01 


5 


00 


5803 




10 


57 04 




SO 


56 04 




SO 


55 03 




40 


54 01 




60 


52 57 


6 


00 


51 51 




10 
20 


50 45 
4938 
48 29 




SO 




40 
60 


46 08 


7 


00 


44 56 


1 


10 
20 


43 43 
42 28 




SO 


41 12 




40 


3? 54 




60 


3836 


8 


00 


37 14 




10 


35 54 




20 


3432 




SO 


33 07 


t 


40 
60 


31 43 
30 16 


9 


00 


28 49 




10 


27 20 




20 


25 51 




SO 


24 20 




40 


22 48 




60 


21 15 


10 


00 


18 06 




10 




30 


16 31 




SO 
40 


1454 
13 16 




60 


" 39 


11 


00 


10 00 




10 


8 21 




20 


6 42 




SO 


5 01 




40 


3 20 




60 


I 40 


12 


00 


00 



4»o 



o 00 
22 II 
3838 
49 16 
01 
22 

63 16 

65 II 

66 28 

67 17 

67 47 

68 02 

68 06 

68 01 
67 48 
67 29 

66 37 

6605 
65 31 

64 53 
64 14 
63 32 
62 47 

62 02 
61 14 
60 24 

59 34 
58 41 
57 47 

56 52 
55 55 
54 58 

53 58 
52 57 
51 55 



60° 



5052 

49 48 
48 42 

47 35 
46 27 

45 18 



4407 
42 54 
41 41 
40 27 

39 »o 
37 53 



S 



36 
35 
33 55 
32 28 
31 08 
29 44 

28 18 

26 51 

25 23 

23 54 
22 24 

20 52 

19 20 
17 46 
16 12 

14 37 
13 02 
II 26 



49 
12 

34 
55 
17 
38 
00 



o 00 

17 45 
32 13 
4^ 40 
49 53 
54 52 

60 46 

62 28 

63 40 

64 29 

64 59 

65 16 
65 23 
65 20 
65 10 
64 54 
64 33 

64 08 
63 40 
63 08 
62 32 

61 55 
61 15 



60 33 

59 49 

55 02 

58 14 
57 25 

56 33 



35 54 
34 36 
33 16 
31 56 

3034 
29 II 

27 46 
26 21 

24 55 
23 26 
21 58 
20 28 

18 59 
17 27 

15 54 
14 21 

12 47 
II 13 



38 

03 

27 

50 

13 

37 
o 00 



6I0 



55 40 , 

5446 ; 

53 50 I 
52 53 
51 54 
50 54 

49 53 
4850 
47 47 
46 41 
45 34 
44 26 



43 19 
42 06 

40 55 
37 " 



J9 42 

j8 27 



I 



o 00 



37 II 

44 28 

49 48 

5341 

56 32 
5836 

60 07 

61 12 

61 57 

62 27 
62 45 
62 52 
62 50 
62 43 
62 29 

62 10 
61 47 
61 21 
60 50 
60 16 
59 40 

59 02 
58 21 

57 38 
56 52 
5606 

55 17 

54 27 
53 35 
52 41 
51 46 

50 49 
4952 

48 53 
4751 
46 49 

45 46 
44 41 
43 34 

42 27 
41 17 
4007 

3856 
37 43 
36 29 

35 13 

33 57 

32 38 

31 20 



27 14 
25 50 
24 26 
23 00 

21 33 
20 05 

18 35 
17 06 

15 35 
14 04 
12 33 
1059 



27 
53 
19 
44 
09 

35 
00 



62< 



14 39 12 2A 
27 18 23 28 



o 00 
12 

23 
32 37 
39 46 
45 14 



49 23 

52 30 

54 53 

56 40 

57 59 
5858 

59 40 

60 08 

60 24 
60 31 
60 31 
60 24 

60 12 

59 55 
59 32 
59 06 

5838 
5805 

57 31 
56 53 
56 13 

55 31 
54 47 
54 01 

53 13 
52 23 
51 32 

50 39 
45 
49 



^ 



26 43 
25 21 
2358 
22 33 
21 07 
19 42 

18 14 
16 47 
15 18 
1348 
12 17 
10 46 



9 

7 
6 

4 
3 
I 
o 



15 
43 
II 

39 
06 

33 
00 



47 51 
46 52 
45 51 
44 50 
43 46 
42 41 

41 35 
40 28 
39 20 
38 10 
36 59 
35 46 

34 32 
33 16 
32 00 

30 43 
29 24 
28 04 



63' 



o 00 
10 39 

20 25 

28 49 
3540 
41 07 

45 23 
4843 

51 18 

53 18 

54 51 

50 02 

56 53 

57 31 

57 57 
sS 12 

58 19 
58 19 

58 12 
58 00 
57 43 
57 22 
56 57 
56 29 

5558 

55 25 
54 47 
54 08 
53 27 

52 44 

51 59 
51 II 
50 22 

49 31 
48 39 
47 45 



04 
34 
04 

33 
02 

31 
00 




46 49 
45 51 
44 53 
43 53 
42 51 
41 48 

40 44 

39 39 
38 30 
37 23 
36 13 
35 03 

33 5" 
32 37 
31 22 
30 06 
28 49 

27 30 

26 II 

24 50 
23 28 
22 06 
20 42 
19 17 

17 52 
16 26 

14 59 

.13 31 I 

12 03 

10 34 



o / 
o 00 

9 17 
17 58 
25 37 
32 05 
37 26 

41 43 
45 10 
47 56 

50 06 

51 49 

53 09 

54 II 

54 57 

55 31 

55 53 

56 07 

14 



56 



jB^ 



56 12 
5606 

55 54 
55 37 
55 17 
54 53 

54 25 
53 55 
53 21 
52 45 
52 07 
51 26 

5043 

49^ 

45 II 
48 22 

47 32 

46 40 

45 47 
44 50 
43 55 
42 57 
41 57 
40 55 



37 43 
36 36 
35 29 
34 19 

33 09 
31 57 
30 43 
29 28 
28 14 
26 56 

25 38 
24 20 
23 00 

21 39 
20 17 

18 54 

17 30 
16 06 
14 41 

13 14 
II 48 
10 21 

853 
7 24 

5 57 
428 

2 59 
I 29 
o 00 



660 ' 66^ 



o 

8 
•5 



00 
10 
56 



22 55 

28 59 

34 07 

38 22 
41 52 
44 43 
47 01 



t? 



52 

50 22 

51 31 

52 25 

53 06 
53 36 

53 56 
5408 

54 12 
54 10 
54 03 
53 52 
53 35 
53 15 

52 51 
52 23 
51 53 
51 20 
5044 
50 06 



Jl 



26 
44 
47 59 
47 13 
46 24 

45 34 

44 43 
43 49 I 
42 55 I 
41 58 I 
41 00 ' 
40 00 I 

39 00 I 
37 57 I 
36 
35 
34 42 
33 35 



^\ 



32 24 

31 15 
30 03 

28 50 

27 37 
26 22 

25 05 
23 48 
22 30 
21 II 

19 50 
18 29 

17 07 

15 45 
14 22 

12 57 

II 33 
10 08 



8 
7 
5 

4 
2 
I 
o 



42 

15 

49 
21 

55 

27 
00 





7 

14 



00 
16 I 

13 ! 



20 35 

26 15 

31 09 

35 18 
3848 

41 42 

44 05 

46 03 

47 38 

4855 

49 55 

50 43 

51 19 

51 45 

52 03 

52 12 
52 16 
52 13 
52 06 
51 52 
51 36 

51 16 
50 51 
50 25 

49 54 

40 22 

48 46 

48 08 
47 29 
46 47 
46 02 

45 17 
44 28 

43 39 

42 48 

41 54 
41 00 

40 04 
39 06 

3807 
37 06 

36 04 
35 01 
33 56 

32 49 

31 43 
30 33 I 
2Q 24 i 
28 13 I 

27 01 > 
25 47 

24 33 
23 17 
22 01 

20 43 
19 25 

18 05 

16 45 

15 24 

14 03 
12 41 

II 18 
9 54 



8 30 


706 


540 


4 16 


2 50 


I 25 . 


00 




49 40 


48 Od 
47 46 


40 20 

4855 
4828 


47 25 


4701 


47 58 


46 34 


47 26 
a6 ^0 


46 04 



46 13 

45 33 
44 52 
44 08 
43 21 

42 34 
41 44 
40 54 
40 01 
39 06 
38 10 

37 13 
36 15 
35 14 
34 12 
33 09 
32 05 

3058 
52 



S 



28 44 

27 35 
26 24 

25 12 

23 59 
22 45 
21 31 
20 15 
18 5^ 
17 41 

16 23 
J5 03 
13 43 
12 23 
II 02 
9 41 



8 19 
657 
33 
II 

47 

23 

00 



44 56 
44 »9 
43 39 
42 57 
42 13 

41 29 
40 41 

39 52 

39 01 
38 08 

37 M 

36 18 
35 21 
34 23 
33 23 
32 21 

31 19 

30 15 
29 io 

28 03 
26 55 
25 47 
24 37 

23 26 
22 14 
21 01 

19 47 
18 32 

17 17 

16 00 
14 42 

13 24 
12 06 
10 47 

9 27 

8 07 
6 47 
5 25 
4 04 
243 
I 21 
o 00 



41 32 

42 47 

43 49 

44 40 

45 20 

45 52 

46 15 
46 34 
46 41 
46 45 
46 44 
4638 

46 27 
46 13 
45 54 
45 34 
45 09 
44 41 

44 II 
43 39 
43 
42 
41 47 
41 05 



2 



40 22 

3? 36 

3849 
38 00 

37 09 
36 17 

35 
34 
33 32 
32 33 
31 34 
3033 



31 
27 



27 23 
26 16 

25 09 
24 01 

22 52 

21 42 
20 31 
19 18 
18 06 
16 52 

15 37 
14 22 

13 05 
II 49 
10 31 

9 »3 



7 
6 

5 
3 

2 
I 
o 



55 

36 

39 

19 
00 



Hoar Angle* 



O 



00 
10 
20 
SO 
40 
60 

00 > 

10 

20 

SO 

40 

60 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
60 

00 
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40 
60 

00 
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20 
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40 
60 
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10 



11 
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20 
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40 
60 

00 
10 
20 
SO 
40 
60 
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SO 
40 
60 

00 
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60 

00 
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40 
60 

00 
10 
20 
SO 
40 
60 
00 



In North latltade, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from North to East; and 
when the star is setting: or West of the meridian, the tabulated azimuths are reckoned from North to West. 

In South latitude, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from South to East; and 
when the star is setting or West of the merioian, the tabulated azimuths are reckoned from South to West. 

When the latitude and decUnatlOB are of different name, the tables are to be entered with the supplement of the hour angle and the 
supplement of the tabulated azimuth is to be taken for the required true bearing. 
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AZIMUTH OR TRUE BEARING. 



I^ATITUOE 46". 




DECI^INATION— SAME NAME AS-I^TITUDE. 




LATITUDE 450. 
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680 
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00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 




10 


4 49 


4 23 


4 00 


3 40 


3 21 


3 05 


2 50 


236 


2 24 


2 12 


2 01 


10 




20 


9 31 


8 41 


756 


7 16 


6 40 


6 07 


538 


5 II 


4 45 


A22 


4 01 
6 00 


30 




SO 


14 00 


12 48 


" 43 


10 46 


9 53 


9 06 


823 


7 42 


7 05 
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SO 




40 


18 12 


16 41 


15 20 


14 06 


12 59 


II 57 


II 01 


10 09 


9 22 


837 
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40 




50 


22 02 


20 18 


18 42 


17 14 


15 55 


14 41 


13 33 ; 


12 31 


II 33 


10 38 


9 49 


SO 


1 


OO 


25 32 
2^39 


23 36 


21 ^9 


20 10 


18 39 


17 15 


15 57 


14 45 
16 53 


13 37 


12 36 


II 37 


1 00 




lO 


26 34 


24 39 


22 52 


21 13 ' 


19 39 


18 13 


15 37 


lA 26 
16 II 


13 21 


10 




SO 


31 24 


29 H 


27 J3 


25 19 


23 32 


21 53 


20 19 


18 52 


17 29 


1458 


20 




30 


33 4H 


31 35 


29 30 


27 32 


25 39 


23 54 


22 16 


20 43 


19 14 


17 50 


16 32 


so 




40 


35 53 


33 40 


31 32 


29 30 


27 36 


25 46 


24 02 


22 25 


20 51 


19 23 

20 48 


18 00 


40 




50 


37 41 


35 27 


33 18 


31 16 


29 19 


27 27 


2540 


2358 


22 21 


19 21 


&0 


2 


00 


39 H 


37 00 


34 53 


32 49 


3051 


2857 


27 08 


25 24 


2343 
24 58 


22 08 


20 36 


2 00 
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40 32 


38 20 


36 13 


34 10 


32 12 


30 17 

31 28 


28 26 


26 41 


23 20 


21 45 


10 




20 


41 37 


39 28  


37 23 

38 22 


35 21 


33 23 


29 37 


27 50 


2606 


24 25 


22 49 
2348 


20 




30 


42 31 


40 26 ' 


36 22 


34 25 


32 30 


30 39 


28 51 


27 06 

28 00 


25 25 


SO 




40 
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41 13 
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37 14 


35 18 


33 24 
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40 




50 


44 55 


43 17 


41 36 
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31 36 


2958 


28 22 


50 
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44 49 
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43 13 


41 35 
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38 18 
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35 03 


33 25 


31 48 


30 II 
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4 00 
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41 29 
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39 46 


38 19 


36 42 
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33 31 


31 55 


30 21 


28 46 
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20 


44 23 


42 52 


41 19 


38 14 


36 40 


35 06 


33 33 


31 59 


30 25 


28 52 


20 




SO 


44 04 


42 36 


41 06 


39 35 


3805 


36 34 


35 02 


33 31 


31 59 


30 26 


2855 


SO 
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43 42 
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31 56. 


30 25 
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40 29 


39 04 


3738 


36 II 


34 44 


33 17 


31 49 
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28 46 
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32 50 


31 26 
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28 37 
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20 


41 47 


40 30 


30 12 

3842 


37 54 


36 35 


35 15 


33 54 


32 32 


31 10 


29 48 


28 25 


20 




SO 


41 12 


3958 


37 25 


36 09 


34 50 


33 32 


32 12 


3053 


29 33 


28 II 


SO 




40 


40 35 


39 22 
38 45 


3809 


36 54 


35 40 


34 ^ 
33 50 


33 07 


31 50 


30 32 


29 13 


27 54 
27 36 


40 




50 


39 55 


37 34 


36 21 


35 09 


32 41 


31 26 


3009 


28 52 


60 


6 


OO 


39 U 
38 30 


3806 


36 57 


35 46 


3436 


33 24 


32 12 


30 59 
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28 30 


27 15 


6 00 




10 


37 24 


36 17 


35 09 


34 00 


32 51 


31 41 


30 29 
29 58 


28 05 


26 51 


10 




20 


3Z ^5 


36 41 


35 36 


34 30 


33 23 


32 15 


31 07 


2I48 


27 37 


26 27 
2558 


20 




SO 


36 5^ 


35 56 


34 53 
34 08 


33 49 


3244 


31 39 


30 33 


20 25 
28 50 


28 17 


27 08 


SO 




40 


36 10 


35 09 


33 06 


32 03 


31 00 


29 55 
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2637 


25 30 
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60 
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30 20 


29 17 


28 13 


27 10 


26 05 


24 59 


50 


7 


OO 
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31 35 
3048 


30 37 
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26 33 


25 30 
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7 00 




lO 
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31 43 


29 51 


28 53 


27 55 


2654 


25 55 


24 54 


23 53 


10 




20 


32 39 


31 46 


30 53 


2958 


2003 


28 07 


27 II 


26 13 


25 15 


24 16 


23 17 


20 




SO 


31 43 
30 46 


30 52 


29 59 


2007 


28 14 


27 21 


26 26 


25 31 


24 34 


23 37 


22 40 


SO 




40 


29 56 
2859 


20 05 
28 10 


28 14 


27 24 


26 32 


25 39 


24 45 


23 51 


22 57 


22 01 


40 




50 


2946 


27 22 


26 32 


25 42 


24 51 


24 00 


23 08 


22 15 


21 21 


50 


8 


OO 


28 45 


28 00 


27 13 


26 26 


2539 


24 51 


24 02 


23 12 


22 22 


21 31 


20 39 


8 00 




lO 


27 43 


27 00 


26 16 


25 31 


24 45 


23 59 


23 12 


22 24 


21 36 


20 47 


1957 


10 




20 


2641 


25 59 


25 16 


24 33 


2349 


23 05 


22 20 


21 35 


20 48 


20 01 


19 14 
18 29 


20 




SO 


25 37 


24 57 


24 16 


23 34 


22 52 


22 10 


21 28 


2044 


20 00 


18 26 


SO 




40 


24 31 


23 54 
22 48 


23 14 


22 35 


21 55 


21 15 


20 34' 


19 52 


w 09 


1744 


40 




50 


23 24 


22 12 


21 34 


20 56 


20 18 


1938 


18 59 


18 19 


1738 


1657 


50 


9 


OO 


22 18 


21 43 


21 07 


ao 32 


19 56 

1855 


10 19 
18 20 


18 43 


18 04 


17 26 


16 48 


16 09 


9 00 




lO 


21 09 


20 37 


ao 03 


10 29 
18 25 


^7 45 


17 10 


16 34 


15 57 


15 20 


10 




20 


19 59 


19 29 
18 21 


1857 


17 54 


17 21 


16 48 


16 14 


15 40 


15 05 


14 31 


20 




SO 


k^ 


17 51 


17 20 


16 50 


10 20 


15 49 


15 18 


14 46 


14 13 


13 40 


SO 




40 


17 II 


16 u 
15 30 


16 15 


15 47 


15 19 


14 50 


14 20 


13 50 


13 19 


12 49 


40 




60 


16 26 


16 01 


15 09 


14 43 


14 17 


13 50 


13 21 


12 53 


12 25 


II 57 


50 


lO 


OO 


15 U 


14 50 


14 27 


14 02 


13 38 


13 14 


12 48 


• 12 23 


11 57 


II 30 


II 04 


10 00 




10 


14 00 


13 39 


13 16 


12 54 

II 46 

10 37 

28 


12 31 


12 10 


II 46 


II 23 


1059 


10 35 


10 II 


10 




20 
SO 
40 


12 46 
II 31 
10 16 


12 27 
II 14 
10 00 


12 07 

10 55 

9 43 

832 


II 26 
10 19 

8 04 


II 05 
10 01 

855 


10 44 
41 
838 


10 22 
9 22 
8 20 


10 01 
9 02 
8 03 


40 

h 


n 20 

728 


20 
SO 
40 




60 


9 00 


846 


8 18 


7 49 


7 34 


7 ao 


7 04 


6 49 


634 


60 


11 


OO 


7 44 


7 31 


7 20 


708 


655 


643 


631 


6 18 


6 05 


5 51 


538 


11 00 




10 


6 26 


617 


606 


5 57 


5 46 


536 


526 


5 15 


5 04 


4 53 


442 


10 




20 


5 09 


5 02 


4 54 


4 46 


438 


4 29 


4 21 


4 12 


4 04 


3 55 


3 45 


20 




SO 


3 53 


3 47 


3 41 


3 34 


3 28 


3 22 


3 16 


3 10 


3 03 


^56 


2 49 


SO 




40 


??i 


2 31 


2 27 


2 23 


2 19 


2 14 


2 II 


2 07 


2 02 


I 58 


I 53 


40 




50 


I 16 


I 13 


I 11 


I 09 


I 07 


I 05 


I 03 


I 01 


59 


57 


50 


12 


OO 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


12 00 



In North Utltade, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from North to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from North to West. 

In Honth lailtade, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from South to Bast; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from South to West. 

When the latltade and deellnatlon are of different name, the tables are to be entered with the supplement of the hour angle and the 
supplement of the tabulated azimuth is to be taken for the required true bearing. 
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AZIMUTH OR TRUE BEARING. 



I«ATITITDE 4«''. 



DECLINATION— SAME NAME AS—LATITUDE. 



ULTITVDB 46<'. 



Honr Angle* 



1&. 

O 



3 



6 



8 



9 



lO 



11 



IS 



OO 
lO 
20 
SO 
40 
60 

OO 
lO 

»o 

80 
40 
SO 

OO 
lO 
SO 
30 
40 
50 

OO 
lO 
SO 
30 
40 
50 

00 
lO 
SO 
SO 
40 
60 

OO 
lO 
SO 
SO 
40 
50 

OO 
lO 
SO 
SO 
40 
60 

OO 
lO 
SO 
SO 
40 
60 

OO 
lO 
SO 
SO 
40 
60 

OO 
lO 
SO 
SO 
40 
60 

OO 
lO 
SO 
SO 
40 
60 

OO 
lO 
SO 
SO 
40 
60 
OO 



S40 



80 00 

73 55 
67 55 

6a 05 

56 29 

51 09 

46 07 

41 25 
36 59 
32 53 

29 02 

25 27 

32 06 
1858 
16 01 

13 14 
10 36 
08 07 

05 45 
03 29 
01 17 

99 13 
97 " 
95 13 

93 '9 
91 a8 

89 40 

87 51 
86 09 

84 25 

82 44 

81 o^ 
79 24 

Six 

70 06 

74 28 

72 49 

71 10 
693a 

67 52 
66 12 

64 31 

62 50 
61 08 
59 25 

57 41 

55 54 
5408 

52 19 
50 29 
48 37 
46 43 
44 47 

42 50 

4051 
38 49 
36 46 
34 40 
32 33 

30 M 

a8 12 

25 59 
23 44 

31 37 
16 48 

14 27 
12 05 

941 

7 16 

451 
2 25 
o 00 



S6< 



o / 
z8o 00 
17342 
167 
160 

155 41 
150 14 

145 05 
140 17 

135 51 
131 40 
127 48 
124 14 



lao 53 

"7 45 
114 49 
112 04 
109 27 
106 59 

104 38 
102 33 
100 14 

98 II 

96 

94 



II 
15 



92 22 
32 



^ 



44 

8659 
85 16 

8334 

81 53 
80 13 

7834 
7656 
75 17 
7341 

7203 
70 25 
68 48 
67 09 
65 29 
63 50 

62 10 
60 28 

58 45 
57 02 
55 17 
53 31 

51 43 
49 53 
48 03 
46 10 



44 
42 



16 
18 



40 30 
38 20 
36 18 

34 14 
32 08 
30 00 

27 50 
2538 
23 25 
21 10 

1853 
16 34 

14 15 
" 54 



33 
10 

47 
24 
00 



S60 



180 00 
173 27 
167 00 
160 47 

154 49 
149 14 



144 00 
139 06 
134 36 
130 25 
126 32 
122 58 



"9 37 
116 30 

"3 36 
no 51 
108 17 
105 50 

103 31 
loi 17 

99 "> 
9707 

9508 
93 14 

91 23 

87^ 
8604 
84 22 
8a 41 

81 02 
79 23 

77 45 
76 07 

74 31 
72 54 

71 17 
60 41 
68 04 
66 36 
6448 
63 08 



5»07 
56 24 
54 39 
52 54 

51 07 
49 19 
47 29 
45 37 
43 43 
41 48 

3951 
37 51 
35 51 
3348 

31 43 
39 37 

37 ao 

25 18 
23 06 
20 53 
18 38 
16 22 

U 03 

" 45 

9 25 

7 04 

4 43 
3 33 

o 00 



S70 



o / 

80 00 

73 " 
66 39 

60 01 

53 54 
$ 08 

42 48 
37 50 
33 17 
29 04 



25 
21 



II 
36 



18 
15 



16 
12 

12 18 
09 36 
07 02 
0438 

02 21 

00 09 

98 03 
96 02 

94 05 
92 13 

QO 23 

S35 
8651 
85 08 
83 27 
81 48 

80 09 

7831 
76 54 
75 18 

73 42 
72 06 

70 30 

6854 
67 18 

65 41 
64 04 
62 26 

6047 
59 06 
57 26 
55 45 
54 01 
52 17 

50 31 
48 44 

46 54 
45 03 



43 
41 



II 

17 



39 21 
37 23 
35 23 
33 21 



31 
29 



I 



18 
13 



27 06 

2458 
22 47 
20 35 
18 22 

16 08 

13 52 

" 35 



17 
58 

39 
20 

00 



S80 



80 00 
72 53 
65 54 
59 " 
52 
46 

41 31 
36 28 

31 53 
27 



23 
20 12 

16 54 

13 50 

10 50 
08 18 

05 47 
03 24 

loi 09 
9900 
96 55 

94 54 

93 01 
91 10 

89 22 

8735 
8552 
84 II 
82 32 
8054 

79 15 
77 39 
76 m 
7428 

72 53 
71 19 

68 09 
6634 

64 57 
63 21 

61 43 

6006 
58 27 
56 47 
55 05 
53 23 
5t 40 

49 54 
4» 08 
46 19 
44 30 
42 38 
40 46 

3850 
36 55 
34 56 

32 55 
30 53 
28 50 

26 44 

2438 

33 39 
30 19 
18 07 

15 55 

13 40 

11 25 

9 09 
652 

i^ 
o 00 



SO® 



80 00 

72 33 
65 17 
58 18 
51 45 
45 42 

40 07 
35 01 
30 24 
26 08 
22 16 
18 43 

15 26 
12 25 
09 36 
06 57 
04 38 
02 08 

99 55 
97 48 
95 45 
93 49 

91 55 

9005 

88 19 
8635 
84 53 
83 14 

81 35 
7958 

78 33 
7647 

75 12 

73 38 
72 04 
70 31 

6857 
67 



t 

4 
3 
o 



soo 



o / 

180 00 
172 II 
164 34 
157 19 
150 32 
144 18 



138 



65 

64 13 

6237 
61 01 



59 24 

57 46 
56 07 
54 27 
52 45 
51 03 

49 18 
47 33 
45 46 
43 57 
42 07 
40 15 

38 21 
36 26 
34 29 

32 30 
30 29 
28 26 

26 33 
34 18 

33 II 

50 03 

1752 

15 4' 

13 29 
II 15 

01 

47 

31 
16 

00 



37 
28 

48 
124 33 
120 42 
117 II 

"3 57 
no 57 

108 II 

105 34 
103 10 

100 51 

98 40 
96 34 
94 35 
92 39 
50 
01 

87 17 
8534 
8354 
82 15 

8039 
7903 

77 28 
75 57 
74 20 
73 47 

71 15 
69 43 

68 09 
6636 

65 03 
63 38 

61 54 
60 19 

5843 
57 06 
55 27 
5348 
52 07 
50 26 

48 42 
46 58 
45 " 
43 25 
41 35 
39 45 

37 52 
3558 
34 02 
32 04 
30 05 
28 04 

26 02 

23 57 
21 

19 
17 37 
15 27 

13 17 
II 06 

641 
4 28 

2 14 
o 00 



81 



O ! 



o / 
180 00 

165 46 

156 12 
149 10 

142 47 

137 00 

131 47 
127 06 

122 52 

119 02 

"5 33 

112 21 
109 25 
106 41 
104 08 
loi 45 

99 30 



97 i2 
95 18 
93 22 
I a9 
40 

8755 



% 



86 13 

8431 
8a 5a 
81 16 
40 
06 



^ 



7633 

75 00 

7328 

71 56 
70 a4 

6853 

67 31 
65 49 
64 17 
6a 43 
61 10 

59 36 

58 01 
56 24 
54 47 
53 09 
51 29 
49 49 

48 06 
46 23 
44 38 
42 51 
41 03 
39 14 

37 22 
35 30 
33 34 
31 39 
29 41 
27 41 

2541 
^38 
21 34 
19 39 
17 33 

15 15 
13 07 

^2 57 
8 46 

636 

424 

3 12 

o 00 



ss< 



o / 
180 00 

171 17 
162 52 

154 56 

147 39 
141 06 



135 14 
12957 
125 16 

131 
117 
113 50 



s 



no 41 
107 49 
105 09 
102 30 
100 18 
98 07 

96 01 
94 02 
92 07 
go 16 



88 30 
86 46 

85^ 



83 
81 
80 



96 
50 
15 



7842 
7708 

75 36 
7405 

72 35 
71 04 

68 03 

6633 
65 o* 
63 30 
61 58 
60 26 
5852 

57 18 
55 43 
54 06 
52 29 
5050 
49 " 



47 29 
45 47 
44 o: 
42 

40 31 
3843 



S 



3652 
35 00 
33 08 
31 J3 



29 

27 



16 

18 



25 19 
33 18 

31 15 
19 13 
1707 
15 02 



1255 
1047 

8 38 
6 30 
4 20 
3 10 
o 00 



380 



180 00 
170 44 
161 50 

153 32 

»45 59 
139 16 

133 17 
ia6 00 
123 30 
119 10 

"5 25 
112 03 

10858 
106 09 
103 33 
loi 07 

9850 
96 41 

94 41 
92 43 

90 51 
89 02 
87 18 

85 37 
8359 

83 31 

8047 

79 13 
77 41 
76 10 

74 39 
73 10 
71 41 
70 II 
68 41 

67 13 

^ 43 
64 13 
62 44 

61 13 

s» 08 

56 35 
55 00 

53 26 
51 50 
50 12 
48 33 

46 54 

45 " 
43 29 

41 45 
39 59 

38 13 
36 23 

34 33 

32 40 

3047 
28 52 

2656 



24 
22 



58 

58 
20 58 

1856 

1653 

H49 

13 
10 

3 06 

o 00 



340 



80 00 
70 06 

6038 

51 54 
44 06 
37 12 

31 09 
25 52 
21 14 

17 07 
13 27 
10 10 

07 09 
04 25 
01 53 
99 31 
97 19 
95 13 



93 15 
I 21 

33 
8747 
8605 

84 27 



i; 



82 50 
81 15 
79 43 
78 10 
76 41 
75 12 

73 42 
72 14 
7046 
69 18 

66 33 

6453 
63 H 
61 56 
60 35 

5855 
57 24 

5552 
54 19 
52 45 
51 10 
49 33 
47 56 



46 16 


44 36 


42 55 


41 12 


39 27 


37 41 


35 53 


34 04 


32 14 


3P 22 


28 38 


2633 


24 37 


22 39 


30 40 


18 39 
J638 


1436 


"33 
10 38 


8 34 


6 x8 


4 12 


a 06 


00 



360 



80 00 

69 33 

59 16 

5005 
41 58 

34 56 

28 52 

23 35 

19 00 

1458 

II 31 
08 13 

05 17 
02 39 
00 II 

97 53 
95 45 
93 44 




81 41 

80 08 

7838 
7708 

75 39 
74 " 

72 45 
71 18 

68 24 
6658 
65 31 

64 04 
62 36 
61 08 

59 39 
58 10 

56 41 

55 10 

53 37 
52 04 
50 3P 
4855 
47 « 

4540 
44 02 
42 21 
40 39 
3855 
37 II 

35 

31 48 
56 

05 
26 10 

24 z6 

22 30 
20 23 
18 33 
16 33 
14 24 

13 33 

ZO 30 

8 16 

6 13 

4 09 

3 04 

o 00 



flour Ancle* 



h* 
O 



6 



9 



10 



11 



IS 



00 
10 
SO 
SO 
40 
60 

00 
10 
SO 
SO 
40 
60 

00 
10 
SO 
SO 
40 
60 

00 
10 
SO 
SO 
40 
60 

00 
10 
SO 
SO 
40 
60 

00 
10 
SO 
SO 
40 
60 

00 
10 
SO 
SO 
40 
60 

00 
10 
SO 
SO 
40 
60 

00 
10 
SO 
SO 
40 
60 

00 
10 

sa 

80 

40 

60 

00 
10 
SO 

30 
40 

60 

00 
10 
SO 
30 
40 
60 
00 



In North latltode, when the star is risinfl^ or East of the meridian, the tabulated azimuths are reckoned from North to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from North to West. 

In Soath latttade, when the star is risine or East of the meridian, the tabulated azimuths are reckoned from South to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from South to West. 

When the latttvde and deellnatloB are of different nane, the tables are to be entered with the supplement of the hour angle and the 
supplement of the tabulated azimuth is to be taken for the required true bearing. 
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AZIMUTH OR TRUE BEARING. 



UiTITUDE 460. 




DECUNATION- 


SAME NAME AS— I^ATITUDE. 




I^ATlYliDB 460. 


Hour Angle* 


360 


37° 


38° 


390 


400 


41° 


420 


430 


440 


450 


460 


470 


Hour AniTlea 


Jba ma 


o / 


/ 


/ 


/ 


/ 


/ 


f 


/ 


/ 


/ 


f 


/ 


lia m* 


O OO 


i8o 00 


180 00 


180 00 


180 00 


180 00 


180 00 


180 00 


180 00 


180 00 


180 00 




00 


00 


lO 


i68 39 


167 24 


166 05 


164 23 


162 II 


159 " 


154 55 
136 17 


128 18 


13738 


118 48 


"Sii"a6' 


5857 


10 


20 


157 45 


155 42 


153 22 


150 30 


14655 


142 18 


"7 43 


104 08 
9804 


88 12 


72 00 


20 


SO 


147 57 


145 28 
13647 


142 34 


13906 


134 57 


129 57 


123 55 


116 37 


107 59 


87 18 


76 20 


SO 


40 


139 33 


13339 
12624 


130 02 


"5 52 

"853 


121 03 


11528 


109 14 


102 13 
98 16 


94 32 


86 24 


78 07 


40 


50 


132 23 


129 33 


122 52 


114 27 


10932 


104 09 


92 01 


8530 


7851 


SO 


1 OO 


126 18 


121 30 
118 24 


120.26 


117 04 


113 24 
10857 


109 22 


105 00 


100 19 


95 18 


90 02 
88 21 


84 35 


^^ 


1 00 


10 


121 06 


"5 29 


112 20 


105 17 


loi 23 


97 15 


92 54 


8341 


10 


SO 


116 37 


114 02 


III 17 


108 22 


105 13 


loi 54 


, 98 24 


94 43 


go 51 

is 


8652 


8246 


7836 


20 


SO 


112 38 


no 14 


107 40 


104 56 


102 ox 
99 16 


99 01 


95 50 


92 31 


8531 


81 51 


78 08 


SO 


40 


109 13 
106 07 


106 5A 
103 50 


104 29 


loi 57 


96 29 


; 93 34 


s^ 


84 14 


8056 


77 36 


40 


60 


loi 40 


99 18 


9649 


94 14 


91 34 


8557 


83 01 


8001 


7658 


SO 


2 OO 


103 22 


loi 15 
9848 


9907 


9653 


94 35 


92 II 


8943 


87 10 


84 32 


81 51 


7609 


76 21 


2 00 


i2 


10045 




94 42 


92 32 


90 18 


88 00 


8538 


83 11 


80 42 


75 35 


10 


20 


9823 


96 33 
94 26 


94 39 


92 40 


SI? 


!?33 


8623 


84 10 


81 55 


7936 
7829 


U '1 

76 16 


74 49 


20 


SO 


96 II 


92 37 


0047 
8l§ 


86 53 


8450 


8247 


8040 


74 02 


SO 


40 


94 07 


92 27 


S5I 


8709 


85 18 


83 23 


81 27 


72 ^ 
78 15 


77 25 


75 20 


73 12 


40 


SO 


92 10 


90 35 


8534 


8348 


81 59 


80 08 


76 20 


74 22 


72 23 


SO 


3 OO 


90 20 

fe32 


88 48 


87 14 


8538 


8400 


82 20 


8037 


7852 


7705 


75 16 


73 M 
72 26 


71 32 


3 00 


lO 


87 05 


8535 


8404 


82 30 


8055 


79 16 


77 37 


75 56 


74 12 


6946 
68 50 


10 


20 


8650 


85 a6 


84 01 


8233 


81 04 

US 


7932 
78 II 


7758 


76 24 


74 47 

7338 


7308 


71 27 
70 28 


20 


SO 


85 II 


2350 


82 29 
80 58 


81 04 


7642 


75 " 


72 04 


SO 


40 


83 35 


82 18 


537 
78 13 


7655 


75 25 


73 59 


72 30 


71 00 


69 28 


6756 


40 


60 


82 01 


80 46 


79 31 


7654 


75 33 


74 10 


72 47 


71 22 


6956 


68 28 


6659 


SO 


4 OO 


80 30 


79 17 


^^ 


7649 


75 33 


74 16 


7256 


71 36 


2?JJ 


6851 


67 27 


66 01 


4 00 ; 


lO 


7859 


77 50 


75 26 


74 13 


72 59 


71 42 


70 25 


67 47 


66 25 


6503 


10 ' 


20 


7730 


76 2^ 


75 15 


74 04 


7254 


71 42 


70 28 


6014 
6§03 


6758 


6641 


65 23 


64 04 


20 


80 


76 03 


7458 


7351 


7244. 


71 35 


70 26 


69 14 


6649 


6535 


64 20 


63 03 


so 


40 


74 37 


73 33 


72 29 


71 23 


70 17 


69 10 


68 01 


6651 


6540 


64 29 


63 16 


62 02 


40 < 


60 


73 " 


72 09 


71 07 


70 04 


6859 


67 53 


6647 


65 40 


64 31 


63 22 


62 II 


61 01 


so 


6 OO 


71 45 


70 45 
69 21 


SS 


6843 


6740 


6637 


65 32 


64 27 


63 22 


62 15 


61 06 


59 57 


5 00 , 


10 


70 19 


67 22 


66 22 


65 21 


64 18 


63 15 


62 II 


61 07 


60 00 


5854 
57 48 


10 


%o 


6854 


6758 


67 or 


66 02 


65 04 


64 04 


6304 


62 02 


61 00 


5848 


58 53 


20 


SO 


67 29 


6635 


65 39 


64 42 


63 45 


6247 


61 48 


60 49 


5948 
5836 


57 45 
5636 


56 42 


SO 


40 


66 04 


65 10 


64 16 


63 21 


62 25 


61 29 


60 32 


59 35 


57 37 


55 35 


40 


50 


6439 


63 47 


62 54 


62 01 


61 04 


60 12 


59 16 


58 20 


57 23 


56 26 


55 27 


54 27 


SO 


6 OO 


63 13 
61 46 


62 22 


61 31 


6038 


59 46 


5852 


5758 


57 04 
5548 


5609 


55 13 


54 16 


53 19 


6 00 


lO 


60 57 


60 07 


59 16 


58 25 


57 33 


56 41 


54 57 


54 00 


53 04 


52 09 


10 


20 


60 20 


5932 


5843 


57 53 


57 03 


56 13 


55 22 


54 30 


53 38 


52 46 


51 52 


50 58 


20 


SO 


5853 


58 06 


57 17 


56 29 


55 40 


54 52 


54 02 


53 13 


52 21 


51 30 


5038 


49 46 
48 32 


SO 


40 


57 25 
55 56 


5638 


55 52 


55 04 


54 17 


53 30 


5242 


51 53 


51 03 


50 14 


JIS 


40 


50 


55 II 


54 26 


53 39 


52 54 


52 07 


51 20 


50 33 


49 45 


4857 


47 18 


SO 


7 OO 


54 26 


5342 


5257 


52 13 


51 29 


5040 


4958 
4833 


49 12 


48 25 


47 39 


46 51 


46 04 


7 00 


lO 


5254 


52 11 


51 29 


50 45 


50 02 


49 18 


47 49 


47 04 


46 IQ 
44 58 


45 33 


4446 


10 


SO 


51 22 


50 41 


50 00 


49 17 


48 35 


47 53 


47 09 


46 26 


45 43 


44 13 


43 28 


20 


SO 


4950 
48 15 


49 09 


48 28 


47 48 


47 06 


46 25 
44 58 


45 43 


4501 


44 19 


43 36 


42 53 


42 10 


SO 


40 


47 36 


4656 


46 17 


45 38 


44 16 


43 36 


42 55 


42 13 


41 32 


40 50 


40 


50 


46 41 


4602 


45 24 


44 46 


44 06 


43 28 


4248 


4209 


41 29 

1 


40 50 


40 09 


39 29 


SO 


8 OO 


45 03 
43 26 


44 27 


53 49 


43 12 


42 34 ' 


41 57 


41 18 


40 41 


1 

40 Q2 


39 24 


3845 


3806 


8 00 


lO 


42 49 


42 14 


41 38 


41 02 


40 25 


3948 
38 17 


39 12 


38 35 


37 57 


37 20 


3642 


10 


30 


41 46 


41 II 


40 37 
38 5« 


40 02 


3927 


3853 
37 18 ' 


37 42 


37 05 


36 30 


35 53 


35 18 


20 


SO 


40 06 


39 31 ' 


38 25 


37 51 


36 43 


3609 


35 35 


35 01 


34 26 


33 52 


SO 


40 


38 23 


37 50 


37 18 


36 47 


36 15 


35 42 


35 09 


34 37 


* 34 04 


33 31 


32 57 


32 22 


40 


60 


36 40 


3609 


3538 


3507 


34 36 


34 05 


33 33 


33 03 1 


32 30 


32 00 


31 27 


3056 


SO I 


9 OO 


34 54 


34 25 


33 56 


33 16 


32 56 


32 27 


31 56 


31 26 


30 56 


30 27 


2056 


29 25 


9 00 1 


lO 


3308 


32 40 


32 11 


31 44 


31 15 


30 46 


30 18 


29 50 


29 21 


2851 
27 18 


28 23 


27 55 
26 23 


JS 1 


20 


31 20 


3053 


30 26 


30 00 


29 32 


29 06 


28 38 


28 12 


27 45 


26 50 


S2 


SO 


29 31 


2905 
27 16 


28 41 


28 15 


27 50 


27 24 


2659 


26 33 


26 07 


25 42 


25 16 


24 50 


so 


40 


27 40 


26 52 


26 29 


26 04 


25 40 


25 17 


24 53 


24 29 


24 04 


23 40 


23 15 


40 ! 


60 


2548 


25 26 


25 03 


24 41 


24 18 


23 56 


23 34 


23 11 


22 49 


22 26 


22 03 


21 40 


so 


lO OO 


23 55 


23 33 


23 13 


22 52 


22 31 ' 


22 10 


21 50 


21 29 


21 oR 


2047 


20 26 


20 04 


10 00 


lO 


22 00 


21 41 


21 21 


21 02 


20 43 


20 23 


20 04 


19 45 

18 01 


19 26 


19 06 


18 47 


18 27 


IS 


20 


20 04 


19 47 


19 28 


19 II 


18 54 


1836 


18 18 


17 43 


17 26 


17 08 


16 50 


20 


SO 


18 08 


17 51 


17 35 


17 20 


17 03 


16 47 
14 58 


16 31 


16 15 


16 00 


15 44 


15 27 


15 11 


so , 


40 


16 09 


15 54 


15 41 


15 26 


15 12 


14 43 


14 30 


14 15 


14 01 


13 46 


13 32 


40 1 


SO 


14 10 


13 57 


13 44 


13 33 


13 20 


13 08 


12 55 


12 42 


12 30 


12 18 


12 05 


II 52 


so 1 


11 OO 


12 10 


" 59 


II 49 


" 37 


II 27 


II 16 


II 05 


10 55 


10 44 


1034 


10 22 


10 II 


11 00 


lO 


10 10 


10 00 


951 


942 


9 34 


9 25 


9 15 


n 


857 


849 


8 39 


8 30 


10 


20 


809 


8 02 


l^ 


7 47 


7 40 


7 32 


7 25 


7 10 


7 04 


6 56 


6 48 


20 


SO 


6 07 


6 02 


5 51 


5 45 


540 


5 34 


528 


5 24 


5 18 


5 " 


507 


so 


40 


4 05 


4 02 


3 57 


353 


3 50 


3 47 


3 43 


3 40 


336 


3 32 


328 


3 25 


40 


SO 


2 03 


2 01 


I 59 


1 57 


I 55 


I 53 


I 52 


1 50 


I 48 


146 


I 44 


I 42 


so 


12 OO 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


12 00 



In North Utitnde, when the star is rising or Hast of the meridian, the tabulated azimuths are reckoned from North to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from North to West. 

In 8011th UtUnde, when the star is rising or Ea*st of the meridian, the tabulated azimuths are reckoned from South to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from South to West. 

When the Utitvde and decllBStloB are of different name, the tables are to be entered with the supplement of the hour angle and the 
supplement of the tabulated azimuth is to be taken for the required true bearing. 



191 



AZIMUTH OR TRUE BEARING. 



I^ATITVDB 460. 



DECLINATION— SAMB NAMB AS— LATITUDE 



liATITVDB 460. 



Hour Angle* 



li. 

O 



8 



6 



9 



lO 



11 



12 



OO 
10 
30 
80 
40 
60 

OO 
lO 
SO 
80 
40 
50 

OO 
lO 
20 
80 
40 
50 

OO 
lO 
SO 
30 
40 
50 

OO 
lO 
SO 
80 
40 
60 

OO 
10 
SO 
SO 
40 
50 

OO 
lO 
SO 
SO 
40 
60 

OO 
lO 
SO 
SO 
40 
50 

OO 
lO 
SO 
SO 
40 
60 

OO 
lO 
SO 
SO 
40 
50 

OO 
lO 
SO 
SO 
40 
50 

OO 
lO 
SO 
SO 
40 
50 
OO 



480 



O 00 

39 32 



U 



47 
55 



70 03 

72 16 

73 30 
7409 

74 M 
74 23 
74 12 
73 53 

73 28 
72 57 
72 23 

71 45 
71 04 
70 25 

69 37 

6849 
68 02 

00 20 
65 28 



64 34 
63 39 
62 43 
61 45 
60 47 

5948 

5^47 
57 45 
56 43 
55 39 
54 34 
53 28 

52 21 

51 13 
5003 

4853 
47 41 
46 28 

45 14 
43 59 
42 43 
41 26 
40 07 

3847 

37 26 
36 04 
34 40 
33 15 
31 50 
30 23 

28 55 

27 26 

25 55 

24 24 
22 52 
21 18 

\IU 

16 32 
14 55 
13 17 
" 39 

10 00 
S 21 



6 

5 
3 
I 
o 



41 
01 
21 

41 
00 



400 



o 00 
26 28 

46 34 

62 26 

6554 

68 03 

69 23 

70 12 

7038 
7048 
70 46 

7035 
70 18 

^§ 

6854 
68 19 

67 40 

^?? 

65 31 
64 45 
6356 

63 06 
62 14 
61 21 
60 27 

32 
35 

57 36 
5637 
55 36 
54 35 
53 32 
52 28 



51 
50 
4< 



46 
45 



09 
00 



44 26 
43 12 
41 58 
40 42 

36 46 
35 26 
34 04 
32 40 

31 17 
29 51 

28 24 1 
2656 I 
25 28 

23 58 , 
22 27 . 

20 55 I 

19 23 

17 49 I 
16 15 I 
14 40 

13 04 
II 26 



3 17 

1 39 
o 00 



500 



o 00 

21 46 
3804 
4842 

55 29 
59 53 

62 48 

64 45 
6603 

6654 
67 24 
67 39 

67 43 
67 37 
67 24 
67 06 
66 42 
66 14 

65 42 
65 07 
64 29 

63 49 
63 07 

62 22 

61 36 
6c 50 

5958 
5907 
58 U 
57 20 

56 24 
55 27 
54 29 
53 
52 
51 26 

50 23 
49 18 
48 12 
47 05 
45 57 
44 47 

43 36 
42 24 

41 II 
39 57 
3841 
37 24 

36 06 

34 47 
33 27 
32 04 
30 41 
29 18 

27 53 
26 26 

25 00 

23 31 

22 02 

20 32 

19 01 
17 29 
15 56 
14 2 
12 
II 



4 
14 



6 34 

4 56 



38 
03 
27 
50 
14 

37 
o 00 



510 


5SO 


' 


/ 


00 


00 


17 24 

31 41 
42 ox 

49 18 
54 18 


14 21 
26 48 
3634 
43 51 
49 " 


60 16 1 


5306 
5558 



62 (K> 

63 12 

64 02 
64 32 

64 50 
6456 

64 54 
64 45 
64 29 
64 09 

63 43 
63 15 
62 42 

62 07 
61 29 

60 47 

60 06 
59 21 
5834 1 
57 46 . 
5656 
56 04 

55 " 

54 17 
53 21 
52 23 
51 23 
50 24 

49 23 
48 20 
47 16 I 
46 II 
45 ox 
43 y> 1 



42 46 
41 36 
40 25 
39 12 

37 57 
36 42 



35 2; 
34 oi 
32 4 
31 21 
30 08 



27 21 


25 57 


24 32 


23 05 


21 39 


20 09 


1839 


17 09 


15 39 


14 07 


12 34 


II 01 


928 


7 54 


6 19 


4 45 


3 10 


I 35 


00 



59 30 

60 42 

61 27 

61 58 

62 16 
62 24 
62 23 
62 15 
62 01 

61 43 
61 19 

60 53 
60 22 
5948 
59 13 

5«34 
57 53 
57 09 
56 24 
55 37 
5446 

53 57 
53 05 
52 II 
51 16 
50 19 
49 21 

48 21 
47 20 
46 18 

45 15 
44 10 
43 04 



41 56 
40 47 
39 37 
38 26 

37 13 
36 00 



34 44 
33 28 
32 II 
3053 
29 33 
28 12 

2649 
25 27 
24 03 
22 38 
21 13 
19 45 

18 18 
16 49 
15 20 

13 50 
12 20 

10 49 



17 

45 
12 

39 
06 

33 
00 



5SO 



9 
7 
6 

4 

3 
I 
o 



05 

35 

05 

34 

03 

31 
00 



00 

12 07 
23 00 
32 02 
3908 

44 35 

48 44 

51 54 

54 17 

56 05 

57 26 

58 26 

5908 

59 36 

59 54 
60.01 

60 01 

59 54 

59 45 
59 24 
59 03 

56 37 
5808 

57 36 

57 01 
56 i3 

55 43 
55 00 

54 17 
53 31 

52 43 
51 53 
51 01 
5008 

49 14 

48 17 

47 20 
4b 21 

45 21 
44 18 

43 15 
42 II 



41 <^ 
39 5^ 
3M9 
37 39 
36 28 

35 17 



34 03 

32 49 

31 33 
30 16 

28 58 
27 39 

26 18 
24 57 

23 34 
22 II 

20 47 ' 
19 22 

17 56 
16 30 I 

15 02 

13 34 I 
12 05  
10 36 



540 



o ' 
o 00 
10 24 
20 00 
28 15 
3502 
40 28 

44 44 
48 04 
50 40 

52 42 

54 15 

55 27 

56 20 
5658 

57 23 
57 39 
57 47 
57 46 

57 40 
57 29 
57 12 

56 26 
5558 

5526 
54 53 
54 16 

53 37 
5255 
52 12 



51 26 
50 39 
49 50 
48 59 . 
48 07 

47 13 

46 16 

45 19 
44 21 
43 21 
42 20 

41 17 



40 12 

39 07 
38 00 

3652 
35 43 
34 33 



33 21 
32 08 

30 54 

29 39 
28 22 

27 05 

25 46 
24 26 
23 05 
21 44 
20 21 
1858 

17 34 
16 09 

14 43 
13 17 
II 50 
10 23 



8 

7 
5 

4 

2 
I 
o 



57 
29 
59 
30 
00 



55^ 



J? 



47 50 
46 59 
46 07 

45 14 
44 19 
43 22 
42 24 
41 24 
40 24 

39 21 
38 16 
37 12 
36 05 
34 58 
33 49 



I 



O CO 

9 04 
17 34 
25 c^ 
31 28 
3645 

41 03 
44 30 
47 15 
49 27 

51 n 

52 32 

53 34 

54 21 

54 55 

55 19 
55 33 
55 39 



55 39 I 
55 33 ' 
55 20 i 
55 04 

54 43 
54 20 

53 52 ' 
53 21 
5248 i 
52 II 
51 34 
5053 

5009 

2< 



g 



32 3 
31 2 
30 16 
29 01 
27 46 
26 31 

25 II 
23 56 
22 37 
21 17 

19 56 

1834 

17 12 
15 49 
14 25 
13 01 

" 35 
10 10 

843 
7 16 

5 50 
4 2 

2 5 
I 28 
o 00 



56° 



li 



16 49 

»5 29 
14 06 

12 43 
II 20 

9 57 

832 
7 07 
5 42 
4 17 
2 51 
I 26 
o 00 



o 00 

7 58 ! 

J5 33 

22 24 

28 23 I 

33 27 

37 41 

41 10 

44 01 

46 20 

48 12 I 

49 42 , 

5051 ' 

51 46 

52 28 

5258 

53 19 
53 31 

53 37 

53 35 
53^ 
53 16 
53 00 
52 40 

52 16 

5» 49 
51 18 

50 45 
50 10 
49 32 

4852 
48 10 

47 25 
46 39 

45 50 
45 01 

44 09 

43 16 

42 22 
41 25 
40 27 
39 29 

38 28 
37 25 
36 22 
35 18 

34 " 
33 04 

31 56 
30 46 
25 36 
28 24 
27 10 

25 56 

24 41 

23 24 
22 08 
20 50 

30 
10 



570 



o * 

O 00 

7 05 
13 52 
20 06 

25 40 
30 30 

34 37 
3805 

40 59 
43 22 
45 «> 
4656 

48 13 

49 15 

50 03 

5039 

51 06 
51 24 

51 34 
51 38 
51 36 
51 29 
51 16 
50 59 



?2 

it 



50 
50 
49 

48 46 
48 II 



47 33 
46 55 
46 10 
45 27 
44 42 
43 54 

43 05 
42 13 
41 20 
40 26 

39 30 

30 33 

37 34 
36 33 
35 32 
34 29 
33 25 
32 20 

31 12 

S^ 

27 45 
26 35 
25 21 

24 08 

22 53 

21 38 
20 21 
19 04 

17 47 

16 27 
15 18 
1348 
12 27 
II 05 
9 43 

8 20 
658 



5 

4 
2 
I 
o 



35 
II 
48 

24 

00 



580 



o 00 
6 20 
12 26 
18 06 
23 18 
27 51 

31 49 

I! 



'd 



40 34 
42 35 

44 17 

45 40 
4647 

47 40 

48 23 
4855 

49 17 

49 33 
49 41 
49 43 
49 39 
49 31 
49 18 

40 02 

4841 
48 18 

47 51 
47 21 

46 49 



590 



44 57 
44 15 
43 31 

42 46 

I 

41 59 I 
41 00 

40 18 J 
39 26 
3833 I 
37 36 t 

36 40 
35 41 
34 41 
33 41 
32 37 
31 34 

30 29 

23 



^ 



28 15 
27 07 
25 57 
24 47 

23 35 

22 

21 

19 54 
18 38 
17 22 

16 05 

14 47 

15 29 
12 10 
10 50 

9 30 

8 09 
6 48 

5 27 
406 

2 44 
I 22 
o 00 



o / 
o 00 

41 

X3 



5 
II 



16 25 
21 12 
25 29 

29 17 
32 36 
35 27 
37 53 
3958 
41 43 

43 09 

44 21 

45 19 

46 07 

4644 

47 II 

47 31 
47 43 
47 51 
4750 
47 46 
47 36 

47 22 
47 07 
46 46 
46 22 
45 54 
45 25 



46 13 44 53 
45 36 44 18 



44 
44 
43 41 
43 02 
42 20 
41 36 



40 51 
4001 

39 16 

38 25 

37 37 
36 40 



35 45 
34 47 
33 50 
32 50 
31 49 
30 48 

2Q 44 
28 40 

27 34 
26 28 

25 20 

24 10 

23 01 
21 50 
20 38 
19 25 
18 12 

1657 

15 42 
14 26 
13 09 
II 52 
10 34 
9 17 



58 

39 

19 
00 

40 

20 

00 



H«iir Angle* 



li. 

O 



S 



S 



6 



9 



10 



11 



IS 



00 
10 
SO 
SO 
40 
50 

00 
10 
SO 
SO 
40 
50 

00 
10 
SO 
80 
40 
50 

00 
10 
SO 
SO 
40 
50 

00 
10 
SO 
SO 
40 
50 

00 
10 
SO 
SO 
40 
50 

00 
10 
SO 

so 
40 
50 

00 
10 
so 
so 

40 
50 

00 
10 
SO 

so 

40 
50 

00 
10 
SO 
SO 

40 
50 

00 
10 
so 
so 
40 
50 

00 
10 
so 
so 
40 
50 
00 



In North Utltade, when the star is rising or Bast of the meridian, the tabulated azimuths are reckoned from North to Bast; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from North to West. 

In Soith latltade, when the star is rising or Bast of the meridian, the tabulated azimuths are reckoned from South to Bast; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from South to West. 

When the lalltade and deellnatlon are of dlfferrat name, the tables are to be entered with the supplement of the hour angle and the 
supplement of the tabulated azimuth is to be taken for the required true bearing. 
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AZIMUTH OR TRUE BEARING. 



LATITCDB 460. 




DECLINATION— SAME NAME A&— I^TITUDE. 




I^ATITITBB 460. 


Hour Ansle* 


60° 


61° 


6S0 


6S0 


640 


66° 


66° 


670 


1 
680 


690 


700 


Hour Angle* 


1&. 


in. 


O f 


/ 


r 


' 


/ 


/ 


/ 


/ 


f 


/ 


/ 


li.* HI* 


O 


OO 


O OO 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 




lO 


5 09 


4 40 


i ^5 


3 52 


3 32 


6 26 


258 


2 43 


2 30 


2 17 


2 06 


10 




30 


10 09 


9 14 


8 25 


7 40 


7 02 


8 46 


5 25 


458 


4 34 


6 14 


SO 




30 


14 55 


13 36 


12 24 


11 22 


10 24 


9 33 


8 03 


7 24 


6 47 


so 




40 


19 20 


17 40 


16 12 


14 51 


13 38 


12 32 


II 31 


1036 


9 44 


857 


8 13 


40 




50 


23 22 


21 27 


19 44 


18 08 


16 42 


15 22 


14 10 


13 03 


12 01 


II 04 


10 II 


60 


1 


OO 


26 59 


24 52 


22 56 


21 10 


19 32 


18 02 


16 39 


15 22 


14 II 


13 04 


12 02 


1 00 




lO 


30 10 


27 56 


25 51 
28 28 


23 57 


22 09 


20 31 


18 59 


17 34 


16 13 


14 59 


13 49 


10 




20 


32 59 


30 39 


26 27 


24 34 
2645 


22 48 


21 08 


1936 


18 09 


16 47 


15 30 


SO 




SO 


35 24 


33 02 


3048 


28 42 


24 53 


23 09 


21 29 


19 56 


18 29 


17 06 

18 ^ 


SO' 




40 


37 29 


35 07 


32 51 


30 43 


28 42 


26 46 


24 58 


23 14 


21 36 


20 03 


40 




50 


39 15 


36 54 


34 38 


32 29 


30 26 


28 28 


2636 


2449, 


23 07 


21 31 


19 58 


50 ' 


ft 


OO 


40 45 


38 26 


36 II 


34 03 


3158 


29 59 


28 05 


26 16 


24 31 


22 51 


21 15 


s 00 




lO 


42 01 


39 44 


37 30 


35 22 


33 19 


31 19 


29 24 


27 33 


2546 


24 04 


22 25 


10 




20 


43 03 


40 50 


3838 


36 32 


34 29 


32 29 


30 34 


2843 


26 54 


25 10 


23 30 


SO 




SO 


43 55 


41 44 


39 36 


37 31 


35 29 


33 31 


31 36 


29 44 


27 55 


26 10 


24 28 


so 




40 


44 36 


42 28 


40 23 


38 21 


36 22 


34 26 


32 31 


30 39 


2849 


27 03 


25 20 


40 




50 


4508 


43 04 


41 02 


39 03 


37 04 


35 09 


33 15 


31 25 


2936 


27 50 


26 07 


50 


3 


OO 


45 31 


43 31 


41 33 


39 36 


37 40 


35 47 


33 55 

34 28 


32 05 


30 18 


28 32 


2648 


s 00 




lO 


45 47 


4352 


41 57 


40 02 


38 10 


36 18 


32 39 


3052 


29 05 


27 23 


10 




20 


45 58 


44 05 


42 14 


40 22 


3832 


36 42 


34 54 


33 07 


31 21 


29 37 


27 54 

28 23 


so 




SO 


46 03 


44 13 


42 24 


AO 36 


3849 


37 01 


35 15 


33 30 


31 46 


30 02 


so 




40 


46 02 


44 16 


42 30 


40 45 


39 00 


37 15 


35 31 


3348 


32 05 


30 23 
3038 


28 42 


40 




50 


45 55 


44 12 


42 30 


40 49 


39 06 


37 24 


35 42 


34 01 


32 19 


29 00 


50 


4 


OO 


45 45 


44 06 


42 27 


4048 


3908 


37 28 


3548 


34 09 


32 30 


30 51 


29 13 


4 00 




lO 


45 32 


43 55 


42 19 


4042 


39 05 


37 28 


35 50 


34 13 


32 35 


3058 


29 22 


10 




20 


45 14 


43 41 


42 06 


40 33 


37 23 
37 16 


35 49 


34 13 


32 37 


31 03 


29 27 


SO 




SO 


44 52 


43 22 


41 51 


40 20 


35 44 


34 10 


32 37 


31 03 


29 30 


so 




40 


44 29 


43 01 


41 33 


40 04 


^34 


37 04 


35 34 


34 03 


32 32 


31 00 


29 »9 


40 




50 


44 02 


42 36 


41 II 


39 44 


38 18 


36 50 


35 22 


33 54 


32 24 


3054 


29 95 


50 


5 


OO 


43 32 


42 10 


4046 


39 22 


37 57 


36 32 


35 06 


33 40 


32 13 
31 58 


3045 


29 17 


6 00 




lO 


42 59 


41 39 


40 19 


3857 


37 35 


36 II 


3448 


33 23 


30 33 


20 07 


10 




20 


42 25 
41 48 


41 07 


39 48 


3830 


37 10 


35 49 


34 27 


33 05 


31 42 


30 18 


2854 


SO 




SO 


40 32 


39 16 
3842 


38 00 


36 42 


35 23 


34 04 


32 44 


31 22 


30 01 


2839 


SO 




40 


41 oR 


39 55 


37 27 


36 12 


34 55 


33 38 


32 20 


31 01 


29 41 


28 21 


40 




50 


40 27 


39 16 


3804 


36 53 


35 39 


34 25 


33 10 


31 54 


3037 


29 20 


28 02 


50 


6 


OO 


39 44 
38 59 


3835 


37 26 


3615 


35 05 


33 52 


32 40 


31 26 


30 12 


2855 


27 40 


6 00 




lO 


37 52 


36 45 


35 36 


34 27 


33 18 


32 07 


30 56 


2943 


28 30 


27 15 
26 48 


10 




SO 


38 12 


3708 


36 02 


34 56 


33 49 


32 41 


31 33 


30 23 


29 12 


28 01 


SO 




SO 


37 24 


36 21 


35 18 


34 14 


33 09 


32 03 


30 56 


2949 


28 40 


27 30 


26 21 


SO 




40 


3633 


35 33 


34 32 


33 30 


32 27 


31 23 


30 18 


^ ^^ 


28 06 


2659 


25 51 


40 




50 


35 42 


34 44 


33 44 


32 44 


31 42 


y* 41 


29 39 


2836 


27 31 


26 25 


• 25 19 


60 


7 


OO 


34 49 


33 52 


32 54 


31 5fi 


3057 


2958 


2857 


27 56 


26 53 


25 49 


24 46 


7 00 




10 


33 54 


32 59 


32 03 


31 07 


30 lO 


29 12 
28 26 


28 13 


27 15 


26 14 


25 13 


24 10 


10 




20 


32 58 


32 05 


31 II 


30 17 


29 21 


27 29 


26 32 


25 33 


24 34 


23 33 


SO 




SO 


32 01 


31 09 


30 17 


29 25 


28 31 


27 38 


26 4t 
25 56 


2548 


24 51 


23 54 


22 56 


SO 




40 


31 02 


30 13 


2Q 22 


28 31 


27 41 


26 48 


25 02 


24 07 


23 13 


22 17 


40 




50 


30 02 


29 14 


28 25 


27 37 


26 47 


25 57 


25 07 


24 15 


23 23 


22 29 


21 36 


60 


8 


OO 


29 00 


28 14 


27 28 


26 41 


25 53 


25 05 


24 17 


23 28 


22 37 


21 45 


20 53 


8 00 




lO 


27 58 


27 13 


26 29 


25 44 


24 58 


24 12 


23 26 


22 38 


21 49 


21 00 


20 It 


10 




»o 


26 54 


26 II 


25 28 


24 46 


24 02 


23 17 


22 33 


21 48 


21 01 


20 14 


19 26 


SO 




SO 


25 49 


25 08 


24 27 


23 47 


23 04 
22 06 


22 22 


21 40 


20 56 


20 12 


19 27 


18 41 


SO 




40 


24 42 


24 03 


23 25 


22 46 


21 26 


2045 


20 04 


19 20 


1838 


17 55 


40 




50 


23 36 


22 59 


22 22 


21 45 


21 06 


20 28 


1949 


19 10 


18 29 


1749 


17 07 


60 


9 


OO 


22 27 


21 52 


21 17 


20 42 


20 05 


10 29 
1829 


18 52 


18 15 


17 37 


1658 


16 18 


9 00 




10 


21 18 


20 44 


20 II 


1938 


10 04 
18 02 


17 55 


17 19 


16 42 


16 06 


15 30 


10 




SO 


20 08 


19 37 
18 27 
17 18 


19 05 


18 33 


17 20 


1656 


16 23 


1548 


15 13 


14 39 
1348 


SO 




SO 


1857 


1758 


17 29 


16 58 


16 28 


15 57 


15 25 


14 53 


14 21 


SO 




40 


1745 


16 50 


16 23 


15 54 


15 25 


14 56 


14 27 


13 57 


13 27 


12 56 


40 




60 


16 32 


16 06 


15 41 


15 15 


14 49 


14 23 


13 56 


13 29 


13 00 


12 33 


12 03 


50 


lO 


OO 


15 19 


14 55 


14 32 


14 08 


13 43 


13 19 


12 55 


12 29 


12 03 


II 37 


II II 


10 00 




lO 


14 05 


13 42 


13 21 


12 59 


12 37 


12 14 


II 52 


II 20 
10 28 


II 05 


10 41 


10 17 


10 




30 


12 51 


12 31 


12 II 


II 51 


II 30 


II 10 


10 49 


10 06 


9 45 


m 


SO 




SO 


II 35 


11 17 


1050 
048 
835 


10 41 


10 23 


10 04 


046 


9 27 


2°Z 


848 


SO 




40 


10 19 


10 03 


q 31 


9 15 


859 


8 42 


8 25 


8 08 


7 50 


7 33 


40 




50 


903 


849 


8 20 


8 07 


7 52 


738 


7 22 


708 


652 


637 


50 


11 


OO 


7 46 


7 34 


7 22 


7 10 


658 


n 


^33 


6 20 


6 07 


5 54 


5 41 


11 00 




lO 


6 29 


6 19 


6 09 


5 59 
448 


548 


52g 


5 18 


506 




444 


10 




SO 


5 II 


504 


456 


4 39 


4 31 


4 23 


4 15 


406 


3 56 


348 


SO 




SO 


3 55 


348 


3 41 


336 


3 30 


3 23 


3 17 


3 II 


3 04 


2 57 
I 58 


2 52 


SO 




40 


2 36 


2 32 


2 28 


2 24 


2 20 


2 16 


2 II 


2 07 


2 03 


1 54 


40 




50 


I 18 


I 16 


I 14 


I 12 


I 10 


I 08 


I c6 


I 04 


I 02 


59 


57 


50 


12 


OO 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


IS 00 



In North Ulltnde, when the star is rising or Bast of the meridian, the tabulated azimuths are reckoned from North to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from North to West. 

In Soath latlt«de, when the star is risino^ or Bast of the meridian, the tabulated azimuths are reckoned from South to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from South to West. 

When the latltvde and decUnatloB are of different name, the tables are to be entered with the supplement of the hour angle and the 
supplement of the tabulated azimuth is to be taken for the required true bearing. 
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AZIMUTH OR TRUE BEARING. 



LATIT17DB 47<>. 



DECUNATION— SAME NAME AS-LATITUDE, 



UkTITUDB 470. 



Hoar Aiac:le« 



Ik. 

O 



8 



6 



8 



9 



10 



11 



IS 



00 
10 
20 
80 
40 
60 

00 
10 
SO 
SO 
40 
SO 

00 
10 
SO 
SO 
40 
SO 

00 
10 
SO 
SO 
40 
50 

00 
10 
SO 
SO 
40 
60 

00 
10 
SO 
SO 
40 
60 

00 
10 
SO 
30 
40 
60 

00 
10 
SO 
SO 
40 
50 

00 
10 
SO 
SO 
40 
60 

00 
10 
SO 
SO 
40 
SO 

00 
10 
SO 
SO 
40 
60 

00 
10 
SO 
SO 
40 
SO 
00 



S4c> 



o / 
180 00 
174 II 
168 25 
162 48 

157 22 
152 " 

142 

138 17 

134 " 
130 22 
126 47 

123 24 

lao 14 

"7 15 
"4 25 
III 45 
109 13 

106 48 
104 29 
102 16 
100 07 
98 03 
96 02 

94 06 
92 12 
90 21 
88 32 
8645 
8459 



.« 


}0 





/ 


180 


00 


;s 


58 
01 


162 


13 



S6° ! S70 



83 15 
81 32 

79 50 
78 08 
76 27 
74 47 



73 07 
71 26 

6046 
68 04 
6623 
64 40 

62 58 
61 14 
59 29 

57 44 
55 56 
5408 

52 18 
50 27 
48 34 
46 40 

44 43 
42 45 

40 45 
38 42 
36 40 

34 33 
32 26 
30 16 

28 05 
25 52 
23 37 
21 20 
19 02 
16 43 

14 22 

12 00 



38 
14 
50 

25 

00 



180 00 

173 45 
167 35 
161 36 



156 39 I 155 52 

151 20 I 150 26 



146 19 
141 36 
137 II 

133 03 
:29 12 

125 37 

122 14 

119 05 
116 07 
113 18 
no 38 
108 07 



105 43 
103 25 

lOI 

99 
97 03 
95 05 



s 



145 18 

140 30 
136 02 
131 52 

128 00 

124 24 

121 02 
117 52 

"4 55 
112 08 

109 30 
107 00 

104 37 
102 21 
100 10 

98 04 
9603 

94 06 



93 09 92 II 

Ql 15 ' 00 19 

89 26 I 88 31 

8738 " 
8552 
84 08 



82 24 
8043 
79 01 
77 20 
75 41 
74 01 

72 21 
70 41 
69 02 
67 21 
65 41 
63 59 

62 17 
60 34 
5851 
57 05 
55 19 
53 ?2 

51 42 
4? 52 
48 00 
46 06 
44 12 
42 14 



40 

38 
36 



15 
14 
12 



3408 
32 01 
29 53 

27 44 
25 32 
23 19 
21 04 
1847 
16 30 



14 
II 

9 

7 

4 
2 
o 



II 

51 
30 

08 

46 

23 
00 



8644 
85 00 
83 16 

81 33 
79 52 
78 12 
76 3? 

74 54 
73 15 

71 36 

69 57 
68 18 

6639 

64 59 
63 19 

61 37 
59 55 
58 II 
56 28 
54 42 
52 56 

51 07 
49 17 
47 27 
45 34 
43 40 
41 44 

39 46 
37 46 
35 45 
33 42 
31 37 
2931 

27 23 
25 II 
23 01 
20 47 
18 32 
16 17 

14 00 
II 41 



22 

02 

42 

21 
00 



180 00 

173 30 
167 07 
160 57 

155 01 
149 26 

144 13 
139 21 

134 49 

130 37 
126 44 
123 08 

119 46 
116 38 
113 42 
110 56 
108 19 
105 51 

103 30 
loi 15 
99 06 
97 02 
95 01 
9305 



^ 



12 
22 

8735 
8549 
8405 
82 23 

80 42 
79 02 
77 24 
75 45 
74 06 
72 29 

70 50 
69 13 
67 34 
6556 
64 16 
62 37 

6056 
59 15 
57 32 
55 49 
54 05 
52 19 



50 31 


48 43 


46 54 


45 


01 


43 


08 


41 


13 


39 


17 


37 


18 



35 19 
33 16 
31 
29 



'J 



27 01 
24 52 
22 43 
20 31 
18 18 
16 03 

13 47 
II 32 



38 

19 
00 



S80 



180 00 

173 15 
16636 
160 12 
154 c6 
148 22 



SOo 



30^ 



1^^ 



01 
04 

»33 y> 
129 17 

125 24 

121 47 

118 36 

"5 19 
112 24 

109 40 

107 05 

104 39 

102 20 
100 06 

97 59 

95 56 

9358 
92 04 

90 12 
88 23 
8637 
84 53 
83 11 
81 29 

79 50 
78 II 

76 33 

74 56 

73 17 
71 42 

70 04 
68 27 
6651 
65 12 

63 34 
61 56 

60 15 

5835 
56 53 

55 " 
5328 

51 43 

49 56 
48 09 
46 20 
44 29 
42 36 
40 43 

3847 
36 50 
34 52 
32 5» 
30 49 
2845 

26 39 

24 33 
22 24 
20 14 
1803 
15 50 

13 36 
II 22 



I 



07 
51 
34 

17 
00 



180 00 

172 57 
166 03 

159 24 
153 06 
147 13 

141 46 
136 44 
132 07 
127 52 

123 58 
120 23 

117 03 
"3 57 
III 05 
108 22 

105 49 
103 26 

loi 09 

9857 
96 51 
94 51 
92 53 
91 00 

89 12 
87 24 

8539 
8356 
82 15 
8036 

7856 
77 19 
75 42 
74 05 
72 29 

70 54 

69 18 
67 42 
66 06 
64 29 
62 51 
61 13 

59 35 
57 55 
56 15 
54 33 
52 50 
51 06 

49 20 

47 34 
45 46 
43 56 
42 05 
40 13 

38 x8 
36 23 

34 25 
32 27 
30 25 
28 23 

26 19 

24 J3 
22 06 

1958 
1748 

15 37 

13 26 
II 13 
859 
6 45 
4 30 
2 15 
o 00 



I 



31< 



180 00 
172 38 
165 25 

158 30 
152 00 

145 57 

140 23 

»35 18 
130 38 
126 23 
122 29 
118 55 

"5 37 
112 33 
109 42 
107 03 

104 32 
102 09 

99 54 
97 45 
95 42 
93 43 
49 
57 



% 



88 09 
86 23 
84 40 
8258 
81 19 

79 41 

7803 
76 27 
74 51 
73 15 
71 41 
70 06 

68 31 

«55 

65 20 

63 45 
62 08 
60 31 

58 54 
57 14 
55 35 

53 55 
52 13 
50 30 

48 45 
47 00 
45 13 
43 24 
41 34 
39 43 

37 49 
35 55 
33 59 
32 02 
30 01 
28 00 

2558 

23 54 
21 48 

19 41 

17 33 
15 25 



13 
II 



14 
03 

6 40 
426 
2 13 
o 00 



S2P 



S80 



o / 
180 00 
172 15 
164 43 

157 31 

150 47 I 149 

144 34 143 04 



o / 
180 00 
171 51 



13854 
»33 44 
129 ox 
124 48 
120 55 
117 22 

114 05 
III 04 
108 16 

105 39 
103 II 

100 51 

9838 
96 32 

94 31 
92 34 
Qo 41 

8852 

8705 
85 22 

83 40 
82 00 

80 23 

7845 

77 08 
75 34 
73 59 
72 25 
70 51 
69 17 

67 43 
6609 

64 35 
63 00 

61 25 
59 49 

58 12 
56 34 
54 55 

53 16 
51 35 
49 53 

4809 
46 25 
44 40 
42 52 
41 02 
39 " 

37 20 
35 27 

33 32 

31 37 
29 37 
27 37 

25 37 
23 35 
21 30 

19 25 

17 20 
15 12 

»3 03 
10 55 
844 
6 33 
4 23 
2 II 
o 00 



137 17 
132 04 
127 22 
123 07 
"9 15 
"5 44 

112 31 
109 33 
106 47 
104 12 
loi 47 
99 31 



97 
95 

93 
)i 



20 
16 

17 
91 23 

8932 

8745 



86 01 
84 10 
82 38 
81 00 
79 24 
77 49 

76 13 
74 39 
73 06 
71 33 
70 01 
68 28 

6655 
65 22 

63 49 
62 15 
60 41 
5906 

57 30 
55 53 
54 15 
52 37 
50 57 
49 17 

47 34 
45 50 
44 06 
42 19 
40 32 

38 42 

36 51 
34 59 
33 05 
31 " 
29 13 
27 15 

?5 16 

23 15 
21 13 
19 10 
J705 
14 59 

12 53 
10 45 

837 
6 28 

4 19 
2 10 

o 00 



340 



180 00 
171 32 
163 02 

155 " 
147 56 
141 24 

135 31 
130 14 

125 32 

121 19 

117 29 

114 02 

no 51 
107 56 

105 14 
102 42 
100 21 

98 07 

96 00 

93 58 
92 03 
90 10 
88 22 
86 36 

8454 

83 14 
81 36 

59 

25 

76 51 

75 18 
73 45 
72 13 
7041 
69 10 

67 39 

66 06 

64 34 
63 03 
61 30 
5956 
58 23 

5648 
55 12 
53 35 
51 58 
50 19 
48 39 

4658 
45 15 
43 32 
41 46 
40 00 
38 12 

36 22 

34 31 
32 39 
30 45 
28 50 

26 53 

24 55 
22 56 

20 55 
1854 
16 50 
14 46 

13 41 

10 36 

8 30 

6 23 

2 08 
o 00 



O f 
180 00 

170 51 

162 01 

15348 

146 18 
139 34 

36 

18 

123 37 
119 25 

11538 
112 14 

109 08 

106 17 
103 38 
lOI 

98 

96 



10 
52 
41 



94 37 

92 39 
46 

56 

87 II 

85 27 

83 48 
82 09 
80 33 
7858 
77 25 
75 53 

74 21 
72 50 
71 20 
60 49 
68 19 
66 49 

65 18 

63 47 
62 16 
60 44 
59 " 
57 40 

5606 

54 31 
52 55 
51 19 
49 41 
4803 

46 22 

44 41 
4258 
41 14 
39 28 
37 42 

35 54 
34 04 
32 13 
30 20 
28 26 
26 31 

24 35 
22 36 
2037 
18 38 
16 36 
14 34 

12 30 

10 27 



8 
6 

4 
2 
o 



II 
06 
00 



3S' 



o / 

80 00 
70 14 
60 51 
52 12 
44 25 
37 32 

31 29 
26 II 
21 31 

17 23 

13 40 

10 31 

07 19 
04 32 

01 58 

99 35 
97 20 
95 »3 



93 
91 

89 



13 

17 
36 



87 40 

85 

84 



?? 



8238 
81 02 

79 28 
77 56 
76 24 

74 53 

73 23 
71 53 
70 24 

6855 
67 27 

6558 

64 28 
62 59 
61 29 

59 5« 
58 28 
56 55 

55 23 
53 49 
52 15 
50 39 
49 03 
47 25 

45 46 
44 06 
42 24 
40 41 
3858 
37 " 

35 25 
33 36 
31 46 

29 55 

28 03 

26 09 

24 15 
22 17 

20 21 

18 23 

16 22 

14 21 

12 20 
10 18 

8 15 
6 II 
408 
2 04 
o 00 



Hoar Aiicl«t 



O 



8 



6 



8 



8 



10 



11 



IS 



00 
10 
SO 
80 
40 
SO 

00 
10 
SO 
SO 
40 
SO 

00 
10 

so 
so 
40 
so 

00 
10 
20 
so 
40 
so 

00 
10 
so 
so 
40 
so 

00 

10 

so 
so 
40 
so 

00 

10 

so 

80 

40 
so 

00 

10 

so 
30 
40 
so 

00 
10 
so 
30 
40 
so 

00 
10 
so 
so 

40 

so 
00 

10 

so 
so 
40 
so 

00 

10 

so 
so 
40 
so 
00 



In North latltade, wheti the star is risine or East of the meridian, the tabulated azimuths are reckoned from North to Bast; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from North to West. 

In South latltade, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from South to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from South to West. 

When the latitude and decUaatlon are of different same, the tables are to be entered with the supplement of the hour angle and the 
supplement of the tabulated azimuth is to be taken for the required true bearing. 
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AZIMUTH OR TRUE BEARING. 



I^TITIJDB 470. 



DHCI«INATION— SAME NAMB AS— M-TITUDE. 



I4ATITUDE 470. 



Hour Ancle* 



O 



S 



3 



6 



9 



10 



11 



13 



00 
10 
20 
SO 
40 
60 

00 
10 
30 
SO 
40 
SO 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
60 
00 



S60 



80 00 
69 29 

59 30 
50 23 
42 18 
35 16 

29 II 

23 53 
19 17 

15 12 
II 36 
08 22 

05 25 
02 43 
00 14 

97 55 

95 45 
93 42 



63 39 
62 10 
60 41 
59 12 
57 42 
56 12 

54 40 
5308 

51 34 
49 59 
48 24 
4648 

45 09 
43 31 
41 51 
40 09 
38 26 
3641 

34 55 

33 08 
31 20 
29 30 

27 40 
25 47 

23 54 
21 59 
20 03 
18 05 
16 08 
14 09 

12 09 

10 09 

8 07 

6 06 

4 04 
2 03 
o 00 



S70 



80 00 

68 38 
54 
17 

39 54 
32 45 

26 39 
21 24 

16 53 
12 54 

T,l 

03 26 
00 50 
98 27 
96 12 
9408 
92 09 

90 16 
88 27 

8643 
8503 
83 25 

81 50 

80 17 

7845 . 
77 16 
75 47 
74 20 
72 52 

71 25 

69 59 
68 33 
67 07 

65 41 
64 15 

62 48 
61 21 

59 54 
58 25 

56 57 
55 27 

53 57 
52 25 
5053 
49 20 
47 47 
46 10 
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44 
42 

41 



17 



39 36 

37 54 
36 II 

34 27 
32 41 
30 M 
29 06 
27 16 
25 24 

23 33 

21 40 

19 45 
17 50 
15 53 
13 56 

II 58 
10 00 
8 00 
6 00 
4 01 
2 01 
o 00 



3< 
08 



80 00 

67 34 
56 00 

45 49 
37 10 
2956 

51 
42 
14 18 
10 28 
07 06 
04 05 



loi 22 

98 53 
96 35 
94 27 
92 27 
90 33 

8844 
87 00 

85 19 
8342 
82 07 

8035 
79 

74 41 
73 16 
71 51 

70 26 
69 01 

67 37 
66 12 

64 47 
63 23 

61 57 
60 31 

59 05 

57 38 

56 II 

54 43 

53 13 

51 43 
50 12 

48 40 

47 07 

45 33 

43 57 
42 20 

40 42 

39 03 
37 22 
35 41 

33 57 
32 13 
30 28 
28 41 
26 52 

25 03 

23 13 
21 20 

19 28 

17 35 

15 39 

13 44 

II 48 
9 51 



7 
5 
3 
I 
o 



53 
55 
57 
59 

CX) 



S90 



o / 

180 00 
166 16 

153 42 
142 56 



% 



120 47 
115 47 
III 33 
107 52 
104 40 
loi 48 

99 13 
9651 
94 40 
92 38 
43 
54 

8709 
85 29 
8352 
82 19 
8047 
79 18 

77 51 
76 24 

74 59 

73 35 
72 II 

70 48 
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5 

3 
I 

o 



47 
50 
53 
57 
00 



24 

02 
66 39 

65 15 
63 53 
62 29 

61 05 I 

59 41 
58 16 

56 51 
55 24 
53 57 

52 29 
50 59 
49 30 
47 
46 

44 54 

43 20 

41 45 
40 08 

3830 
36 51 
35 10 

33 28 
31 45 
30 02 
28 15 
26 28 
24 41 

22 52 
21 01 
19 II 

17 18 
15 26 
13 31 

II 37 
9 42 



400 


4 10 


/ 


f 


180 00 


180 00 


164 36 


162 26 


15052 


147 18 


13930 


135 22 


130 26 


126 15 


123 13 


119 14 


117 25 


"3 41 


112 36 


109 II 


108 35 


105 25 


105 07 


102 12 


102 05 


99 24 


99 24 


9653 


9658 


94 37 


94 44 


92 33 


92 41 


^49 

%2 


St? 


87 12 


8533 


8354 


8357 


82 22 


82 24 


8054 


8054 
79 26 
78 00 


TO 27 
78 03 
7640 


7636 


75 18 


75 II 


73 57 


73 49 


72 37 


72 27 
71 05 


71 17 
6958 


69 44 


68 39 


68 23 


67 19 


67 01 


6601 


65 42 


64 41 


64 19 


63 21 


62 57 


62 01 



420 



61 35 60 41 



60 14 
5850 
57 27 

50 02 
54 37 
53 12 

51 45 
50 17 
48 48 

47 19 
45 48 
44 16 

42 43 
41 09 
39 34 
37 57 
36 19 

34 40 

32 59 
31 18 
29 35 
27 51 
26 05 

24 19 

22 32 
20 43 
1853 
17 03 
15 12 
13 19 

II 26 
9 33 



7 
5 
3 
I 

o 



39 
45 
50 

55 
00 



59 19 
57 59 
5637 
55 13 
53 50 
52 26 

51 00 

49 33 
48 06 
4638 
4508 
4338 

42 05 

40 33 
38 59 
37 23 
35 47 
34 09 

32 30 
30 49 
29 08 
27 26 
25 41 
23 57 

22 II 
20 24 
183^ 
16 48 
14 57 
13 07 



II 

9 

7 

5 

3 
I 

o 



16 

24 
32 

46 

53 
00 



o t 
180 00 
159 29 
142 44 
130 23 
121 26 

114 47 

109 38 

105 30 
102 05 

9908 

96 

94 



fi 



92 12 
90 18 
88 31 

8649 
85 12 

8340 

82 12 
8046 
79 21 

?^ 

75 19 

7400 
72 41 
71 24 
70 07 
68 50 

67 33 

66 15 

6458 

63 41 
62 23 

61 05 
59 46 

58 27 
57 07 
55 46 
54 24 
53 02 
51 39 

50 15 
4850 
47 24 
45 



44 
43 00 



41 
39 



28 

57 
38 25 
36 50 
35 15 
33 39 

32 00 
30 22 

28 42 
27 00 
25 18 
23 35 

21 50 
20 05 
18 19 
16 32 
14 43 
12 54 

II 06 
9 15 



7 
5 

3 
I 
o 



24 

34 
43 
52 

CX) 



4SO 



o f 
180 00 
155 16 
136 44 
124 20 

115 52 
10949 

105 14 
loi 34 

9831 
95 55 
93 38 
91 35 

8942 
8758 
86 

84 

83 
81 



16 
51 



31 

26 
24 
23 



30 
54 
15 
36 

55 
12 



21 30 
10 46 

18 02 
16 16 
14 29 
12 42 

10 54 
907 

7 18 
5 29 
3 39 
I 50 
o 00 



440 



80 28 
7906 

77 46 
76 29 
75 12 
73 55 

72 40 
71 24 
70 10 

6855 

67 41 

66 26 

65 II 

63 55 
62 40 
61 24 
60 07 
5850 

57 33 
56 14 
54 54 
53 35 
52 13 
50 52 

49 29 
48 05 
46 41 
45 16 
43 48 
42 20 

40 51 

39 21 

37 49 
36 16 

34 42 
33 07 



4I 

26 



460 



180 00 
148 14 
12845 
117 00 
109 33 
104 22 

100 28 
97 22 
94 47 
92 33 
90 35 
8847 

8707 

8533 
8404 
82 40 
81 18 

79 59 

7841 

77 25 
76 II 

74 57 
73 44 
72 32 

71 19 
70 07 

6855 
67 43 
6631 

65 18 

64 05 
62 53 
61 39 
60 24 

59 09 
57 54 

S638 
55 21 
54 
52 
51 
50 05 



48 43 
47 21 
4558 
44 34 
4308 
41 41 

40 13 
3845 
37 14 
35 43 
34 10 
32 36 

31 02 
29 25 
27 49 
26 II • 

24 32 I 
22 50 I 

21 09 
19 27 

17 44 
16 01 
14 16 
12 31 

10 
8 

7 II 
5 23 

3 35 
I 48 
o 00 



46° 



' 

180 00 
138 08 
118 07 
106 16 
102 25 
9825 

95 23 
92 57 
90 52 
89 03 
87 24 
8553 

84 26 
830$ 
81 46 
80 30 

70 16 
78 04 

76 52 
75 42 
74 32 
73 23 
72 14 

71 04 

69 57 
6S46 
6738 
66 28 
65 19 
64 10 

62 59 
61 48 
6036 
59 23 
58 10 
5656 

55 42 
54 27 
53 II 
51 54 
5035 
49 16 

47 57 
46 35 
45 13 
43 51 
42 26 

41 01 

in 
3638 
35 09 
33 37 
32 05 

30 32 

28 57 
27 21 

25 44 
24 07 
22 28 

20 48 
19 08 
17 27 

15 45 
14 01 

12 18 

10 34 

8 48 
7 05 
5 18 

3 31 

1 46 
o 00 



180 00 

"9 15 
104 

98 



22 

14 



94 37 
92 04 



g 



03 

21 
8650 
85 26 
84 08 
82 54 

8143 
8033 

mi 

77 12 
76 07 

7502 

7357 
72 53 
71 47 
70 43 
69 37 

6833 
67 25 

66 20 

65 13 
64 06 

62 59 

61 51 
60 41 

59 32 
58 22 

57 II 
56 00 

54 46 
53 
52 
51 02 

47 10 
45 50 
44 
43 
41 45 
40 21 

3856 
37 30 
36 03 
34 34 
33 04 
31 33 

30 01 
28 29 
26 55 
25 20 

23 43 
22 06 

20 28 

18 49 
17 10 

15 29 
1348 
12 06 
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10 


23 


8 


40 


6 


56 


5 


13 


3 


28 


I 


44 





00 



8005 

88 10 

87 15 
86 20 

8525 

8430 
8335 
82 39 
81 43 
80 48 

79 51 

7855 
77 58 
77 01 
7605 
75 06 
7408 

73 09 
72 10 
71 10 
70 10 

65 01 
6357 

61 48 

60 42 
55 
5= 
57 20 
56 10 
55 00 

53 49 
52 37 
51 25 
50 II 
4856 
47 40 

46 23 
45 04 
43 45 
42 25 
41 04 
39 41 

38 17 
36 53 
35 27 
34 00 
32 31 
31 03 

29 32 
28 00 
26 28 

24 54 
23 19 
21 44 

20 07 
18 30 
16 52 

15 13 
13 33 
II 53 

10 12 

831 
6 49 

5 07 

3 25 

I 43 
o 00 
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10 



11 



12 



00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
60 
00 



In North latltade^ when the star is rising or Has* of the meridian, the tabulated asimuths are reckoned from North to East; and 
when the star is setting or West of the meridian, the .abulated azimuths are reckoned from North to West. 

In 8011th latltadCj when the star is rising or East of the meridian, the tabulated azimuths are reckoned from South to Baat; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from South to West. 

When the latltnde and declination are of different name, the tables are to be entered with the supplement of the hour angte and the 
supplement of the tabulated azimuth is to be taken for the required true bearing. 
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AZIMUTH OR TRUE BEARING. 



UkTlTVBM 470. 



DSCI«Uf ATION— 8AMB NAMB AS-I«ATITUDB. 



liATITVnE 470. 



Hour Angle* 



1&. 
O 



3 



6 



9 



10 



11 



12 



00 
10 
30 
30 
40 
SO 

00 
10 
20 
30 
40 
60 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
60 

00 
10 
20 
80 
40 
50 

00 
10 
20 
30 
40 
60 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
60 

00 
10 
20 
80 
40 
50 

00 
10 
20 
30 
40 
50 
00 



430 



o / 

o 00 
5828 
71 40 
76 05 
55 
39 



?2 



7851 
7844 

78 25 
77 57 
77 
76 



:i 



^ 



7604 

75 20 
74 
73 
72 57 
72 06 

71 14 
70 21 

p. 

6540 
64 41 
63 41 
62 41 
61 39 
6035 

59 32 
58 28 

%% 

55 09 

54 00 

52 51 

51 41 

50 30 
40 18 

4» 05 

46 51 



45 35 
44 18 
43 00 
41 41 
40 22 

39 01 

3738 
36 15 
34 51 
33 25 
31 58 
30 30 

29 02 
27 32 
26 01 
24 28 

22 55 
21 21 

19 47 
18 II 

16 34 
14 57 
13 19 
II 41 

10 o: 
82s 



6 
5 

3 
I 
o 



42 
02 
22 

41 
00 



400 



o / 
o 00 

3859 

57 16 
§5 31 

69 41 

71 57 

73 13 

73 51 

74 07 
74 07 
73 55 
73 37 

73 10 

72 39 
72 o^ 
71 26 

70 46 
7003 

60 17 
68 29 
6741 
6650 

65 

64 II 

63 15 
62 19 

61 21 
60 22 
59 23 

58 21 

50 16 
55 12 
54 06 
53 00 

51 52 
50 44 

35 
24 
47 12 
46 00 



Ji 



51 
13 
35 

18 

39 
00 



44 45 

43 30 
42 14 

4057 

39 39 
38 20 

3658 
35 37 
34 13 
32 50 
31 24 
2958 

28 31 
27 02 

25 33 
24 02 

22 31 
20 59 

19 25 
17 51 
16 16 
14 41 

13 05 
II 28 



&iy> 



o 00 

27 59 
46 00 
5606 
6x 57 
65 29 

67 40 
69 02 

69 50 

70 17 
70 28 
70 27 

70 16 
6958 



68 33 
67 57 

66 37 

65 53 
6508 
64 21 

63 33 

62 42 
61 50 
6056 
60 01 



57 09 
56 10 

55 09 
54 07 
53 04 
51 59 

5054 
49 47 
48 40 

47 31 
46 20 

45 09 

43 57 
42 43 
41 29 

40 13 
3856 
3738 

36 19 

34 59 
33 37 
32 14 

3051 
29 26 

28 00 
26 33 
25 06 

23 36 
22 06 
20 36 

19 05 
17 32 
15 59 
14 25 
12 51 
II 16 



I 

6 

4 

3 
I 



40 
04 

28 

51 

14 

37 
00 



61< 



o / 

o 00 
21 21 

JiS 

54 55 

59 22 

62 19 

64 18 

67 00 
67 16 

67 20 
67 14 
67 01 

6643 
66 19 

6550 

65 19 
64 43 
64 05 

63 25 
62 42 

61 58 

61 II 

60 22 
59 32 
58 40 
57 47 
56 53 

55 56 
54 59 
54 00 
53 01 
52 00 
5057 

tl^ 
47 42 
46 36 
45 28 
44 17 

43 07 

41 55 
40 42 

30 28 

30 12 
3656 

35 39 
34 20 
33 00 

31 39 
30 17 

2854 

27 28 
26 04 

24 37 
23 10 
21 41 
20 13 



I 



18 


43 


17 


12 


15 41 


14 09 


12 


36 


II 


03 



9 

I 

4 

3 
I 
o 



29 

55 
21 

46 
II 

35 
00 



620 



o / 
Ob 00 

17 03 
31 07 
41 27 
48 40 

53 43 



42 17 
41 07 

39 55 
3842 
37 29 
36 14 



34 58 
33 40 
32^3 
31 03 

29 43 
28 21 

26 57 

25 34 
24 10 

22 44 
21 17 

1949 



18 22 


16 .W 


15 24 


1353 


12 22 


10 50 


9 I? 


746 


614 


4 40 


307 


I 34 


00 



15 

44 
30 



57 

2? 

62 43 

§S 

64 24 

64 31 
64 28 
64 19 
64 03 
6343 

63 17 
62 48 
62 16 
61 41 
61 02 
60 21 

59 39 
58 54 
5807 

56 
55 37 

54 43 
5348 
52 51 
51 54 
50 54 
49 55 

4853 
47 50 
46 46 

45 40 
44 34 
43 26 



530 



o / 

o 00 

14 02 

26 17 

35 57 

43 14 
4834 

52 30 
55 24 

57 31 

59 04 

60 II 

6058 

61 29 

61 48 
6i 55 

61 ^ 
^i 34 

61 15 
60 51 
60 25 

59 55 

59 21 

58 44 

5804 
57 24 
5640 
55 
55 
54 19 

53 28 
52 35 
51 42 
50 46 

49 50 
4851 

47 51 
46 49 

45 48 

44 44 
43 40 
42 34 

41 26 
40 17 

39 07 
37 56 

36 45 
35 31 

34 16 

33 01 

31 44 
30 26 

29 08 

27 47 

26 26 

25 04 
23 41 
22 17 

20 52 
19 26 

18 00 
16 33 

15 05 
13 37 
12 08 

1038 



07 
36 
05 
35 
03 
32 
00 



640 



o / 

O 00 

" 51 

22 32 

31 25 
3829 

43 56 

4805 

51 10 
5340 

55 29 
5G52 

57 52 

5836 
5904 
59 22 
59 31 
59 31 
59 24 

S9 12 
"58 55 

58 33 
5807 

5738 
57 06 

56 31 
55 53 
55 13 
54 31 
53 47 

52 59 

52 II 
51 22 
50 30 
49 37 
48 42 
47 46 

46 49 
45 50 

44 49 
43 47 
42 45 
41 40 

4034 
39 27 
38 19 
37 10 
36 00 
34 48 

33 39 

32 21 



31 

2 

21 
27 



05 
49 
32 
H 



25 55 
24 33 



23 
21 

20 



13 
50 
27 



19 04 

17 39 
16 13 

14 47 
13 20 

" 53 
10 25 

7 28 
558 
4 29 

2 59 
I 30 
o 00 



66O 



o / 

O 00 

xo 09 

1933 
27 41 

34 25 
3946 

4403 

47 25 

50 02 

52 03 

53 39 

54 50 

55 44 

56 22 

56 50 

57 06 
57 14 
57 14 

5708 

5657 
56 40 
56 19 
55 54 
55 26 

54 55 

54 21 
53 44 
53 05 
52 23 

51 40 

5055 
50 07 

49 19 

48 27 

47 34 
46 41 

45 45 
44 48 
43 50 
42 50 
41 49 
40 46 



660 



3 
37 



42 

37 
31 



36 23 
35 14 
34 04 

32 52 

31 40 
30 27 
29 12 

27 57 
26 40 

25 22 
24 03 
22 44 
21 24 
20 02 
18 40 

17 17 

15 53 
14 28 
13 03 

M 38 
10 12 



11 



8 

7 

552 
4 24 

l^ 

o 00 



o 00 
8 50 
17 08 
24 31 
3050 
36 04 



40 21 
43 48 
4633 
4847 
5031 
51 53 



5256 

53 44 

54 19 
54 43 

54 57 
5504 

55 04 

5458 
54 47 
54 30 
54 10 
5346 

53 i» 
5248 
52 15 
51 39 
51 oi 
50 20 

37 
52 

48 05 

47 17 
46 26 

45 35 

44 41 
43 46 
42 50 
41 51 
40 53 
39 51 

3850 
37 46 
36 41 
3536 
34 29 
33 21 

32 II 
31 00 
2048 
28 36 
27 21 
26 04 



24 50 
23 32 
22 
20 

IQ 37 
18 16 



670 



'I 



1655 

15 33 
14 10 
12 47 
II 24 
959 

834 
7 10 

5 44 
4 18 
2 52 
I 26 
o 00 



! 



o / 
o 00 

7 47 
15 09 
21 52 
27 45 
32 40 

3658 
40 26 
43 18 
45 37 
47 29 
4859 

50 II 

51 06 

51 49 

52 19 
52 40 
52 53 

5259 
52 58 
52 51 
52 40 
52 24 
52 04 

51 40 
51 13 
5043 
50 10 
35 
57 



Jl 



48 17 
47 35 
46 51 
46 05 

45 17 
44 27 

43 35 
42 43 
41 48 

4052 

35 



37 56 
36 54 
35 51 
34 47 
33 42 
32 35 



31 27 

30 18 
29 08 

27 57 
26 44 
25 31 

24 17 
23 02 
21 46 
20 29 
19 II 
17 52 

16 33 
15 12 

13 52 

12 30 

II 08 

9 46 

6 59 
5 36 
4 12 

2 49 
I 24 
o 00 



680 



o / 



o 
6 



00 
53 



13 30 
19 37 
25 04 
2950 

33 55 
37 21 
40 14 
42 37 

44 36 

46 12 

47 31 

48 32 ; 

49 22 

49 59 

50 25 
5044 

50 55 
50 59 
5057 
50 4Q 
5038 
50 22 



50 02 
4938 
40 12 
4842 
48 09 

47 35 



8 
6 
5 

4 

2 
I 
o 



12 

50 

29 
06 

45 
22 

00 



46 57 
46 18 

45 35 
44 52 
44 06 
43 18 

42 30 
41 39 
40 46 
32 52 
3856 
38 00 

37 02 
36 01 
35 01 
3358 
32 54 
3J 49 

3043 

29 36 

26 28 

27 19 
26 08 
24 56 

23 44 
22 30 
21 16 

20 00 
18 44 
17 27 

16 10 
14 52 

13 33 
12 13 

10 53 
9 33 



I 



590 



o / 

00 
6 10 

13 07 

17 40 

22 43 
27 12 

31 08 

34 30 

37 22 
3948 

41 50 

43 31 

44 55 

46 03 

4657 

47 39 

48 12 

4836 

4851 

49 00 

49 P3 
4Q 00 

48 52 

48 39 

48 23 
4803 
47 39 
47 13 
4643 
46 XI 

45 37 
44 59 
44 20 
43 39 

42 55 
42 10 

41 33 
40 34 
39 44 

38 51 
37 59 
37 03 

36 06 

35 09 
34 09 
33 09 
32 07 
31 04 

29 59 

2854 
27 47 

26 39 
25 31 
24 21 

23 10 
21 58 
20 46 
19 32 
18 18 
17 03 

15 47 

14 31 
13 14 
11 56 
10 38 

9 19 

8 00 
6 41 

5 21 
4 01 

2 41 

1 20 
o 00 
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O 



3 



6 
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00 
10 
20 
30 
40 
60 

00 
10 
20 
30 
40 
SO 

00 
10 
20 
30 
40 
60 

00 
10 
20 
30 
40 
60 

00 
10 
20 
30 
40 
60 

00 
10 
20 
30 
40 
60 

00 
10 
20 
30 
40 
60 

00 
10 
20 
30 
40 
60 

00 
10 
20 
30 
40 
60 

00 
10 
20 
30 
40 
60 

00 
10 
20 
30 
40 
60 

00 
10 
20 
30 
40 
60 
00 



In North latltade, when the star is rising or Bast of the meridian, the tabulated azimuths are reckoned from iNorth to Bast; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from North to West. 

In Soith latltade, when the star is risine or Bast of the meridian, the tabulated azimuths are reckoned from South to Bast; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from South to West. 

When the latltade and declination are of different name, the tables are to be entered with the supplement of the hour angle and the 
supplement of the tabulated azimuth is to be taken for the required true bearing. 
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AZIMUTH OR TRUE BEARING, 



liATlTVllE 47<'. 




DECWNATION— SAME NAMB AS— I^ATITUDE. 




I4ATITUDK 470. 


Hour AniTle* 


60° 


61° 


«2° 


63° 


64«> 


66O 


O60 


«7o 


68«> 


60° 


70° 


Hour Ancle* 


li.« m* 


/ 


/ 


f 


/ 


/ 


/ 


/ 


/ 


/ 


t 


/ 


b. m. 


O OO 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


10 


5 31 


5 00 


i 31 


4 06 


3 45 


3 25 


307 
6 II 


2 51 


2 37 


2 23 


2 II 


10 


20 


10 54 


9 51 


857 


8 08 


7 25 


6 40 


540 


5 II 


4 45 


6 29 


20 


30 


15 58 


14 28 


13 10 


12 01 


10 58 


• 10 02 


9 12 


8 25 


7 43 


7 05 


30 


40 


2038 


18 48 


17 09 


15 42 


14 22 


13 10 


12 05 


II 05 


10 II 


9 20 


834 


40 


50 


24 51 


22 45 


20 51 


19 06 


17 33 


16 08 


14 50 


13 37 


12 32 


II 31 


10 34 


50 


1 00 


2835 


26 18 


24 12 


22 16 


20 30 


1854 


17 25 


16 02 


1447 


13 36 


12 30 


1 00 


10 


31 52 


29 26 


27 12 


25 08 


23 13 


21 27 


1949 


18 18 


16 54 


15 35 


14 21 
16 05 


10 


20 


34 42 


32 12 


29 53 


27 42 


25 42 


23 49 


22 03 


20 24 


18 52 


17 25 


20 


30 


37 07 


34 37 
36 40 


32 14 


30 00 


27 54 


25 56 


24 05 


22 21 


20 42 


19 10 


17 43 


30 


40 


39 " 


34 18 


32 01 


29 53 


27 52 


25 56 


24 08 


22 24 


20 46 


19 14 


40 


50 


40 55 


38 27 


36 04 


3348 


31 38 


29 35 


27 37 


2544 


23 57 


22 16 


20 39 


50 


2 00 


42 23 


39 57 


37 36 


35 20 

36 40 


33 " 


31 05 


29 06 


27 12 

28 30 


25 22 


23 37 


21 57 


2 00 


10 


43 35 


41 12 


38 54 


34 31 


32 26 


30 25 


26 39 


24 51 


2308 


10 


20 


44 34 


42 16 


40 00 


3748 


35 40 

36 39 


33 36 


31 35 


29 39 


27 47 


2558 


24 14 


20 


SO 


45 22 


43 07 


40 55 


3845 


34 37 


32 37 


30 41 


28 48 


2658 


25 12 


30 


40 


45 59 


43 49 


41 40 


39 34 


37 30 

38 II 


35 29 


33 30 


31 34 


29 41 


27 52 


26 05 


40 


50 


46 27 


44 21 


42 16 


40 12 


36 II 


34 14 


32 20 


30 27 


2837 


26 50 


60 


3 00 


4647 


44 45 


42 44 


4043 
41 08 


3844 


3648 


34 52 


3258 


31 07 


29 19 


27 32 


8 00 


10 


47 01 


45 03 


43 05 


39 12 


37 18 


35 24 


33 31 


31 42 


29 53 


2807 


10 


20 


4708 


45 14 


43 19 


41 25 


3932 


37 40 


P^ 


34 00 


32 10 


30 23 


2837 


20 


30 


47 09 


45 18 


43 27 


41 36 


39 47 


3758 


34 20 


32 33 


30 47 


29 02 


30 


40 


47 05 


45 17 


43 30 


41 42 


39 55 


38 09 


36 23 


34 37 


32 51 


31 07 


29 23 


40 


50 


46 56 


45 12 


4328 


41 43 


40 00 


38 15 


36 32 


3448 


33 05 


31 21 


29 40 


50 


4 00 


4643 


45 03 


43 22 


41 40 


39 59 


38 18 


3636 


34 54 


33 14 
33 18 


31 33 


29 52 


4 00 


10 


46 26 


44 49 


43 12 


41 33 


39 55 


38 15 


3636 


34 57 


31 39 


30 00 


10 


20 


46 06 


44 31 


42 57 


41 22 


39 45 


38 10 


36 32 


34 56 


33 19 


31 42 


3005 


20 


30 


45 42 


44 " 


42 40 


41 06 


39 33 


38 00 


36 25 


34 51 


33 16 


31 41 


30 06 


30 


40 


45 15 


43 47 


42 18 


40 48 


39 17 


37 46 


36 15 


34 43 


33 10 


31 37 


30 04 


40 


SO 


44 46 


43 20 


41 54 


40 27 


3859 


37 30 


36 01 


34 31 


33 00 


31 29 


2958 


60 


5 00 


44 15 


42 52 


41 27 
4058 


40 05 
39 36 


38 37 


37 " 


35 44 


34 16 


3248 


31 20 


2950 


5 00 


10 


43 40 


42 20 


38 13 


36 49 


35 24 


33 59 


32 33 


31 06 


2938 


10 


20 


43 03 


41 45 


40 26 


39 06 
3835 


37 45 


36 24 


35 02 


33 39 


32 15 


30 50 


29^ 


20 


30 


42 23 


41 09 


39 53 


37 16 


35 57 


34 37 


33 16 


31 54 


30 32 


S50 


30 


40 


41 43 


4030 


39 15 


38 00 


36 44 


35 28 


34 10 


32 51 


31 31 


30 II 


40 


60 


41 00 


39 49 


38 37 


37 24 


36 10 


3456 


33 40 


32 24 


31 06 


29 48 


28 29 


60 


6 00 


40 14 


3Q 06 


37 57 


36 46 


35 34 
34 56 


34 21 


3308 


31 54 


30 39 


2Q 22 
2855 


28 05 


6 00 


10 


39 a8 
38 40 


38 21 


37 15 


36 05 


33 46 


32 35 


31 23 


30 09 


27 40 


10 


20 


37 35 


3630 


35 24 


34 17 


33 09 


31 59 


30 49 


2938 


28 25 


27 12 


20 


30 


P 


3648 


35 44 
3456 


34 39 


33 35 


32 28 


31 21 


30 14 
29 36 


29 04 


27 54 


26 44 


30 


40 


3558 


33 53 


32 51 


31 47 


30 42 


28 29 


27 21 


26 13 


40 


50 


36 05 


35 07 


34 07 


33 07 


32 05 


31 04 


30 01 


28 57 


2752 


2647 


25 39 


50 


7 00 


35 10 


34 14 


33 17 


32 18 


31 20 


30 19 


20 19 


28 16 


27 14 


26 10 


25 06 


7 00 


10 


34 14 


i3 19 


32 25 


31 28 


30 31 


29 33 


28 34 


27 35 


26 34 


25 32 


24 29 


10 


20 


33 17 


1 32 24 


31 31 


30 36 


2041 
28 50 


28 45 


27 49 


26 51 


25 53 


24 52 


23 51 


20 


30 


32 18 


31 28 


30 36 


20 44 


27 56 


27 01 


26 05 


25 09 


24 II 


23 13 


30 


40 


31 18 


30 29 


29 39 


28 49 


27 58 


27 06 


26 13 


25 19 


24 25 


23 30 


12 33 


40 


&0 


30 17 


2930 


28 42 


27 53 


27 04 


26 14 


25 23 


24 32 


^ 39 


22 45 


21 52 


50 


8 00 


2Q 15 


28 29 


2743 


2656 


26 09 


25 21 


24 31 


23 42 


22 52 


22 00 


21 09 


8 00 


10 


28 II 


27 28 


26 43 


25 58 


25 13 
24 16 


24 27 


23 40 


22 53 


22 04 


21 14 


20 24 


10 


20 


27 05 


26 24 


25 43 


24 59 


' 23 31 


22 46 


22 00 


21 14 


20 27 


iq 39 
1854 


20 


30 


26 00 


25 21 


24 39 


23 59 
22 58 


23 17 


22 35 


21 52 


21 09 


20 24 


19 39 


30 


40 


24 53 


24 16 


23 37 


22 18 


21 37 


2057 


20 15 


1933 
18 41 


18 49 


18 05 


40 


60 


23 45 


23 09 


22 32 


21 55 


21 17 


2039 


20 00 


19 21 


1759 


17 18 


50 


9 00 


22 36 


22 01 


21 27 


20 52 


20 16 


10 39 

15 39 

17 38 

16 36 


19 02 


18 25 


17 47 


17 08 


16 28 


9 00 


10 


21 26 


20 53 


20 20 


19 48 


19 13 


18 04 


17 29 


16 52 


16 16 


15 39 
14 48 


10 


20 


20 15 


19 45 
18 35 


;n 


18 42 


18 10 


17 06 


16 32 


1558 


15 23 


20 


30 


19 04 


17 36 


17 06 


16 05 


15 33 


15 02 


14 29 


1356 


30 


40 


751 


17 25 


1657 


16 29 


16 01 


15 33 


15 04 


14 35 


14 05 


13 34 


13 03 


40 


50 


16 38 


16 13 


1548 


15 22 


14 56 


14 29 


14 02 


13 35 


13 07 


12 40 


12 10 


60 


10 00 


15 25 


15 01 


14 37 


14 14 


13 50 


13 25 


13 00 


12 35 


12 09 


11 43 


II 17 


10 00 


10 


14 10 


13 49 


13 27 


13 05 


12 43 


12 20 


II 57 


II 34 


II 10 


10 47 


10 22 


10 


20 


12 54 


12 35 


12 16 


" 55 


" 35 


" 15 


1054 


lo 34 


10 12 


If? 


9 28 
833 


20 


30 


11 39 


II 21 


11 03 


10 45 


10 27 


10 09 


l^ 


8 29 


9 12 
8 12 


80 


40 


10 23 


10 06 


9 51 


9 35 
8 24 


9 19 
8 10 


9 oi 


lU 


736 


40 


60 


905 


852 


838 


7 55 


7 41 


736 


7 11 


6 40 


50 


11 00 


748 
631 


736 


7 25 


6 02 


701 


6 49 


636 


623 


6 II 


5 57 
458 


5 43 
4 46 


11 00 


10 


6 21 


6 II 


5 51 


5 41 


5 31 


5 20 


4 (2 


10 


20 


5 13 


506 


4 57 


4 49 


4 42 


4 33 


4 ^5 


4 16 


3 59 


350 


20 


30 


3 55 


3 49 


3 43 


3 37 


3 31 


3 25 


3 18 


3 12 


306 


259 


2 52 


30 


40 


2 36 


2 33 


2 29 


2 25 


2 21 


2 17 


2 12 


2 08 


2 04 


2 00 


I 54 


40 


50 


I 19 


I 17 


I 15 


I 13 


I 10 


I 08 


I 06 


I 04 


I 02 


I 00 


57 


50 


12 00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


12 00 



In North Utltnde, when the star is risinfir or East of the meridian, the tabulated azimuths are reckoned from North to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from North to West. 

In Sooth latitude, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from South to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from South to West. 

When the latltade and declination are of different name, the tables are to be entered with the supplement of the hour angle and the 
supplement of the tabulated azimuth is to be taken for the required true bearing. 



197 



AZIMUTH OR TRUE BEARING. 



LATITUDE 480. 



DECUNATION— SAMB NAME AS— LATITUDE. 



liATlTVDB 480. 



Hoar Aiisle« 



1&. 

O 



2 



6 



9 



lO 



in* 
OO 
lO 
20 
30 
40 
50 

OO 
lO 
2IO 
30 
40 
60 

OO 
lO 
HO 
30 
40 
50 

OO 
10 
20 
30 
40 
50 

OO 
lO 
SO 
30 
40 
50 

OO 
lO 
20 
30 
40 
50 

OO 
lO 
SO 
30 
40 
&0 

OO 
lO 
20 
30 
40 
50 

OO 
lO 

*io 

30 
40 
60 

OO 
lO 
SO 
30 
40 
50 

OO 
lO 
SO 
30 
40 



S40 



o / 
8o 00 

74 24 
68 51 

6^ 27 

5« n 

53 09 

48 22 

43 48 

39 30 

35 27 

31 38 
28 02 

24 39 
21 28 

18 27 

15 35 
12 53 
10 19 

07 50 
05 28 
03 12 
01 01 
9854 
96 5» 

94 52 
92 55 

QI 01 
89 09 

87 20 

85 32 

83 46 
82 00 
80 17 

78 33 
76 50 
7508 

73 25 
71 42 
70 00 

68 17 

6633 
64 50 

63 05 
61 ao 

59 34 
57 47 
5558 

54 09 



32 
30 



S5' 



SO® 27° SHo ' a»o 



I 



52 17 


50 26 


4831 


4636 


44 39 


42 40 



40 40 

38 37 
36 33 
34 27 

19 
10 



27 58 
25 45 
23 31 
21 15 

18 57 





&0 


1638 


11 


00 


14 17 




10 


11 57 




20 


9 34 




30 


7 " 




40 


4 48 




50 


2 24 


12 


00 


00 



o / 

180 00 
174 12 
168 30 

162 55 

157 32 
152 22 

147 29 

142 51 

138 29 

134 23 
130 32 
126 56 

123 33 
120 22 
117 21 
114 30 
III 48 
109 15 

106 48 
104 27 
102 13 
100 02 
97 56 
95 55 

93 56 
92 01 
90 07 
88 17 
86 28 
8442 

82 56 
81 12 
79 29 
77 46 
76 04 

74 23 

72 41 
7058 
69 17 

67 35 
65 52 
64 10 

62 26 
60 41 
5856 
57 10 
55 22 
53 34 

51 43 
4952 
47 58 
46 04 

44 08 
43 10 

40 10 
38 10 
36 07 
34 02 
31 55 
29 47 

27 37 
25 25 
23 13 
20 50 
18 42 
16 25 

14 06 

II 47 



26 

06 

44 

23 
00 



13 
11 

9 

7 
4 

2 
o 



o / 
80 00 

74 01 
68 07 

62 22 
56 49 

51 32 

46 32 
41 50 
37 25 
33 16 
29 24 
25 47 

22 23 

19 13 
16 12 

13 22 
10 42 , 
oS 09 

05 44 
03 24 
01 II 
99 01 
96 57 
94 56 

92 59 
91 04 
89 14 
87 24 
8537 
83 51 

82 06 
80 23 
78 40 
7658 

75 17 
73 36 

71 55 

70 14 

78 33 
66 52 
65 II 

63 28 

61 45 
60 02 

58 17 
56 31 
54 45 

52 57 

51 07 
49 17 

47 25 
45 32 
43 37 
41 40 

3941 
37 42 
35 40 
33 36 
31 31 
29 24 

27 16 
25 06 
22 55 

20 42 

18 28 
16 12 



55 

38 

19 
00 
40 
21 
00 



80 00 

73 48 
67 41 

61 45 

56 03 
50 37 

45 31 

40 43 

36 15 

32 05 

28 12 

24 35 

21 II 

18 00 

15 01 

13 13 

09 33 
07 02 

0438 
02 20 
00 07 
97 59 
95 56 
93 57 

92 02 
90 09 
88 18 
86 30 

84 44 
82 59 

81 16 

79 33 
77 52 
76 11 

74 30 
72 51 

71 10 

69 31 
67 51 
66 10 

64 30 

62 48 

61 06 
59 23 

57 39 
55 54 
54 09 
52 22 

50 33 
48 44 

46 53 
45 01 
43 07 

41 10 

39 13 

37 M 
35 14 

33 II 
31 07 

29 03 

26 55 
24 47 

22 37 
20 26 
18 13 
15 59 

13 44 
II aS 



12 
55 
37 
19 
00 



80 00 

73 34 

67 14 

61 05 
55 13 
49 40 

44 27 
39 34 
35 03 
30 51 
26 57 
23 19 

19 55 

16 47 
1348 
II 01 
08 23 

05 53 

03 30 
01 13 
99 03 
96 57 
94 56 
92 57 

91 03 
89 12 
87 22 

85 35 
8350 
82 07 

80 24 

7843 
77 03 
75 23 
73 43 
72 05 

70 26 

68 46 
67 07 
65 27 
6348 

62 07 

60 26 

5844 
57 01 
S5 18 
53 32 
51 47 



:i 



59 
II 
46 20 
44 29 
42 36 
40 41 

38 45 
36 47 
34 48 
32 47 

30 44 
28 41 

26 35 
34 ^ 

33 ao 
30 10 

1758 

15 47 



13 
II 



I 

4 

2 
o 



o / 

80 00 

73 19 
6643 

60 22 

54 18 
4836 

43 17 
38 20 

33 45 
29 31 
25 36 
21 59 

1837 
15 28 
12 32 

09 45 
07 09 

04 41 

oa 20 
00 06 
97 56 
95 52 
93 52 
91 56 

90 03 
88 13 
86 25 

84 39 
82 56 

81 13 

79 32 
77 51 
76 13 

74 33 
72 55 
71 18 

69 40 
68 01 
66 23 

64 45 
63 05 

61 25 



^ 



46 
04 
56 22 
54 39 
52 55 
51 II 



300 I 31° 



32' 



49 23 
47 36 
45 47 
43 56 
42 05 
40 13 

38 17 

36 19 

34 21 

32 23 

30 21 

aS 18 



26 14 
34 oS 

32 03 

19 54 
1745 
1534 



34 


13 22 


19 


II 10 


Q4 


857 


49 


643 


33 


4 29 


17 


2 15 


00 


00 



O I 

180 00 

173 01 

166 10 

159*35 
153 19 
147 28 

142 01 
137 00 

132 23 
128 07 
124 II 

120 34 

117 14 
114 07 
III II 
108 28 

105 52 
103 27 

loi 08 
98 
96 
94 45 
92 47 
90 53 

89 01 
87 12 
85 26 
8342 
82 00 
80 18 

78 39 
77 00 
75 21 
73 44 
72 06 
70 30 

6853 

67 15 

65 39 
64 01 

62 23 

60 44 

59 05 
57 24 
55 43 
54 02 
52 18 
50 33 

48 48 
47 02 
45 14 
43 24 
41 34 
3942 

37 47 
35 52 
33 55 
31 ^ 
29 57 
27 56 



25 54 


23 49 


31 44 


1938 


17 30 


15 31 



13 II 

II 01 



8 
6 

4 

3 
o 



50 

38 

25 

13 
00 



8 
6 

4 

2 
o 



o / 

180 00 
172 42 

33 
42 
152 13 
146 12 

140 40 

135 34 

130 54 
126 38 

122 43 

119 06 

115 46 
112 42 
109 49 
107 07 

104 34 
102 12 

99 54 

97 4.3 
95 3ii 
93 38 
91 41 

8949 

87 59 
86 12 

8427 

8245 
81 03 

79 24 

77 45 
76 07 
74 31 
72 54 
71 17 
69 42 

68 06 
6631 

64 53 

63 17 
61 40 

60 03 

58 24 
56 45 
55 04 
53 24 
51 41 
4958 

48 14 
46 38 

44 41 
42 53 
41 03 
39 12 

37 19 
35 26 
33 30 
31 33 
29 34 
27 35 

25 33 
23 31 

31 27 
19 33 
17 16 

1509 
13 O! 

10 52 



O / 
180 00 

172 ao 

164 52 

157 44 
151 02 

144 51 

139 II 
134 02 
129 19 
125 03 
121 09 

"7 35 

114 16 

III 13 
108 33 

105 43 
103 13 
100 52 

9838 
96 30 
94 27 
92 28 

90 34 
ft8 43 

8657 
85 10 
83 27 
81 46 
80 07 
78 28 

76 50 
75 14 
73 39 
72 03 
70 28 

6854 



43 
32 

32 

II 
00 



67 
65 
64 



19 

SI 



57 42 
56 04 
54 25 
52 45 
51 04 
49 23 

4738 

45 54 
4408 
42 21 
40 33 
38 42 

36 51 
34 59 
33 04 
31 09 
29 II 

27 13 

25 13 
23 12 
21 II 
19 06 
17 03 
14 56 

13 50 
10 43 
836 



6 

4 

2 
o 



27 

19 
10 

00 



330 



% 



62 33 
60 57 
59 20 58 



^ 



80 00 

71 56 
6^ 06 

50 39 
49 42 
43 22 

37 35 
32 22 

27 39 
23 23 
19 39 
15 57 

12 42 

09 42 
06 5* 
04 18 
01 50 
99 32 

97 20 

95 12 

93 14 
I 18 

25 

87 37 ' 



8551 
84 08 

82 26 

8047 

79 09 

77 32 

75 56 
74 20 
72 47 
71 13 

69 39 
6805 

6631 

64 57 
63 23 
61 49 
60 I 



57 01 
55 M 
53 46 
52 07 

50 27 
48 46 

4704 
45 20 
43 35 
41 49 
40 02 
38 13 

36 23 

34 31 
3238 
30 44 
28 48 
26 52 

24 53 
22 53 

20 53 
18 51 
16 48 
14 45 

12 40 

10 35 
8 29 
6 22 

2 08 
o 00 



34<' 



o / 

80 00 

71 28 

63 13 

55 26 
48 14 

4» 43 

35 51 
30 34 
25 50 
21 35 
17 44 
14 14 

II 01 
08 05 
05 21 
02 47 
00 23 
98 o^ 

96 00 

93 56 
91 5^ 
90 05 
88 
86 

8445 
83 03 

81 23 

70 46 
7809 
76 34 

74 59 
73 27 

71 54 
70 21 

68 48 
67 16 

65 43 

64 10 

62 37 
61 04 

59 30 
57 55 

56 20 
54 43 
53 06 



51 
4S 



29 
50 
10 



46 a8 
44 46 
43 02 
41 17 
39 31 
37 44 

35 55 
34 05 

32 13 
30 19 
28 25 
26 30 

24 33 
2235 

20 36 I 

1835 ! 
16 34 ' 
14 32 I 

12 29 < 

10 26 ' 

8 22 < 

6 16 

4 II 
2 05 
o 00 



36< 



80 00 

7057 

63 13 

39 53 

3356 

28 37 

23 54 

19 41 

15 52 

13 36 

09 17 
06 25 

03 45 
01 15 

9854 
96 42 

94 36 

92 36 
90 40 

88 50 
87 02 
85 18 

8336 

81 57 
80 20 

78 44 
77 09 
75 36 

74 03 
72 32 

70 59 
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In North Utltvde, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from North to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from North to West. 

In Sonth latltade, when the star is rising or East of the meridian, the tabulated azimnths are reckoned from South to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from South to West. 

When the latltade and deellnstlon are of different name, the tables are to be entered with the supplement of t e hour angle and the 
supplement of the tabulated azimuth is to be taken for the required true bearing. 
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In Korth Ittltnde^ when the star is rising or East of the meridian, the tabulated azimuths are reckoned from North to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from North to West. 

In Sovtli latitude, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from South to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from South to West. 

When the latltode and decllnstlon are of different name, the tables are to be entered with the supplement of the hour angle and the 
supplement of the tabulated azimuth is to be taken for the required true bearing. 
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32 25 

31 14 
29 59 

2847 

26 16 

2459 
23 41 
22 22 

21 03 

10 42 
18 22 

17 00 
15 38 
14 15 
12 50 

11 26 
10 01 



8 
7 
5 

4 
2 
I 
o 



37 
II 

45 
19 

53 
27 
00 



o / 
o 00 

1643 

23^ 
30 II 

35 22 

39 37 

43 05 

45 51 

48 04 

49 50 

51 12 

52 17 

53 05 
5341 

54 05 
54 21 
54 28 

5428 
54 22 
54 II 
53 55 
53 36 
53 12 

52 45 

52 14 
51 41 
51 05 
5026 

49 46 

4903 
48 19 
47 32 

46 43 
45 54 
45 02 

44 09 

43 14 
42 18 

41 20 

40 21 
39 21 

38 19 
37 15 

36 12 
35 06 
33 59 



6^ b^ 
31 42 


3032 


29 21 


28 09 


2656 


25 41 


24 27 


23 09 


21 54 


20 36 


19 18 


1758 



1638 
15 17 
13 56 

12 34 
II 12 

9 49 

8 26 
7 02 



5 
4 

3 
I 
o 



37 

13 

49 

25 
00 



680 


690 


f 


/ 


00 


00 


7 34 


642 


14 47 


1309 
19 06 


21 21 


2707 


24 27 


32 P5 


29 09 


36 15 


33 II 
3636 


39 43 


42 33 


39 29 


J^S 


41 52 
4350 


48 17 


45 27 


49 30 


4646 


50 26 


47 49 

48 39 

49 16 


51 09 


51 40 


52 02 


49 44 


52 16 


5003 


52 22 


50 14 


52 21 


50 19 

50 18 


52 15 


52 Ojl 

51 48 


50 II 


50 00 


51 28 


49 44 


51 05 


49 24 


5038 


40 ox 

4834 
4806 


5008 


49 36 


40 01 

48 23 


47 3J 
4658 


47 43 


46 21 


47 00 


4542 


46 16 


4501 


45 31 


44 16 


44 43 


43 31 


43 54 


4245 


4303 


41 56 


42 09 


41 05 


41 15 


40 13 
3918 
38 24 


40 20 


39 22 


3824 


37 27 


37 25 


36 29 


36 23 


3530 


35 21 


34 29 


34 17 


33 27 


33 13 


32 24 


32 07 


31 20 


3058 


30 14 


29 50 


20 09 
28 00 


28 41 


27 31 


26 52 


26 19 


25 42 


25 07 


24 32 


23 53 


23 20 


22 39 


22 08 


21 24 


20 55 


20 08 


19 40 
18 26 


18 51 


17 34 


17 10 


16 16 


15 53 


14 56 


14 36 


1338 


13 18 


12 17 


12 00 


10 56 


10 41 


9 36 


9 23 


8 14 


8 02 


653 


642 


531 


5 23 


4 07 


4 02 


245 


2 42 


I 23 


I 21 


00 


00 



Hour Anifle« 



li. 

O 



S 



6 



9 



10 



11 



IS 



00 
10 
SO 
SO 
40 
60 

00 
10 
SO 
SO 
40 
60 

00 
10 
SO 
SO 
40 
60 

00 
10 
SO 
SO 
40 
50 

00 
10 
SO 
SO 
40 
SO 

00 
10 
SO 

so 
40 
50 

00 
10 
so 
so 
40 
50 

00 
10 
so 
so 
40 

60 

00 
10 
so 
so 
40 

60 

00 
10 
SO 

so 
40 

60 

00 
10 
SO 
SO 
40 
60 

00 
10 
SO 
SO 
40 
60 
00 



In ]North Istltade, when the star is risiuff or East of the meridian, the tabulated azimuths are reckoned from North to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from North to West. 

In South latitude, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from South to Bast; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from South to West. 

When the latltnde and deellnatlOB are of dlffereat name, the tables are to be entered with the supplement of the hour angle and the 
supplement of the tabulated azimuth is to be taken for the required true bearing. 
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AZIMUTH OR TRUE BEARING. 



liATITUDE 4HO. 




DECI^INATION—SAME NAME AS— I^TITUDE. 




IiATITUDE 480. 


Hour Ancle. 


6O0 


61° 


620 


030 


«4o 


• — 

«6o 


66° 


67° 


68° 


69° 


70° 


Hour Am^le* 


li* in* 


/ 


/ 


' 


r 


/ 


/ 


/ 


/ 


f 


/ 




li.« m* 


O OO 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


lO 


5 59 


5 22 


4 50 


4 23 


358 


3 37 


3 17 


3 00 


2 44 


2 30 


2 16 


10 


20 


II 46 


10 34 


9 33 


8 40 


7 51 


7 10 


6 32 


5 57 


5 26 


458 


432 
645 


20 


30 ' 


22 08 


15 31 


M 03 


12 45 


" 37 


10 35 


9 40 


8 50 


8 05 


7 24 


SO 


40 


20 04 


18 15 


16 37 


15 11 


\l^ 


12 42 


II 37 


10 39 


9 45 


855 


40 


50 


26 33 


24 12 


22 06 


20 13 


18 31 


15 33 


14 16 


13 06 


12 00 


II 00 


50 


1 00 


30 24 


27 53 


25 35 


23 29 


21 36 


19 51 


18 15 


16 47 


15 25 


14 10 


13 00 


1 00 


10 


33 45 


31 07 


28 41 


26 26 


24 23 


22 29 


20 44 


19 07 


17 37 


16 13 


14 55 


10 


20 


36 35 


33 55 


31 24 


29 05 


26 55 


24 55 


23 02 


21 17 


19 39 


18 07 


16 42 


20 


SO 


39 00 


36 20 


3348 


31 25 


29 II 


27 05 


25 07 


23 17 


21 33 


19 55 


18 23 


so 


40 


41 03 


38 23 


35 51 


33 27 


31 11 


29 02 


27 00 

28 42 


25 05 


23 17 


21 34 


19 56 


40 


50 


42 44 


40 07 


37 37 


35 13 


32 56 


30 46 


26 43 


24 51 


23 04 


21 22 


60 


2 00 

4 ^^ 


4408 


41 35 


39 07 


36 45 


34 28 


32 17 


30 12 


28 12 


26 16 


24 27 


22 43 


2 00 


10 


45 17 


42 48 


40 23 


38 03 


35 47 


33 37 


31 31 


29 30 


27 34 


25 42 


23 55 


10 


20 


46 12 


43 47 


41 26 


39 09 


3656 


34 46 


32 41 


30 40 


2843 


26 50 


25 00 


20 


30 


46 55 


44 35 


42 18 


40 05 


37 53 


35 46 


33 41 


31 40 


29 43 


27 50 
2843 


25 59 


SO 


40 


47 28 


45 14 


43 01 


40 50 


38 41 


3635 
37 18 


34 32 


32 33 


30 36 


26 52 


40 


50 


47 52 


45 42 


43 33 


41 26 


39 21 


35 17 


33 18 


31 22 


29 29 


27 37 


50 


3 00 


4? °? 


46 03 


43 58 


41 54 


39 53 

40 18 


37 52 


35 53 


33 56 


32 01 


30 09 


28 18 


3 00 


10 


48 iS 


46 17 


44 16 


42 17 


38 2o 


36 23 


34 28 


32 34 


30 43 


28 .S3 


10 


20 


48 21 


46 24 


44 27 


42 31 


40 35 


38 40 


3646 


34 54 


3.3 02 


31 12 


29 23 


20 


SO 


48 18 


46 26 


44 33 


42 40 


40 47 


38 55 


37 04 


35 13 


33 24 


31 35 


29 47 


SO 


40 


48 II 


46 22 


44 33 


42 43 


40 54 


39 05 


37 16 


35 27 


33 40 


31 53 


30 07 


40 


50 


47 59 


46 13 


44 29 


42 42 


4056 


39 09 


37 23 


35 37 


33 52 


32 06 


30 22 


50 


4 00 


47 43 


46 01 


44 20 


42 36 


40 53 


39 10 


37 26 


35 43 


33 59 


32 16 


30 33 


4 00 


10 


47 23 


45 46 


44 06 


42 26 


40 46 


39 05 


37 24 


35 43 


34 03 


32 22 


30 41 


10 


20 
30 


47 00 


45 25 


43 49 


42 13 


40 36 


38 57 


37 19 


35 40 


34 02 


32 23 


30 43 


20 


46 34 


45 02 


43 30 


41 55 


40 21 


3846 


37 10 


35 35 


33 58 


32 21 


30 43 


30 


40 

if 4% 


46 05 


44 36 


43 06 


41 35 


40 03 


38 31 


3658 


35 24 


33 50 


32 15 


30 40 


40 


50 


45 33 


44 07 


42 40 


41 12 


39 43 


38 13 


36 42 


35 II 


33 39 


32 07 


30 33 


50 


6 00 
10 


44 58 


43 35 


42 10 


40 45 


39 19 
38 53 


37 52 


36 24 


34 55 
34 36 


33 25 


31 55 


30 24 


6 00 


44 21 


43 fii 


41 39 


40 17 


37 28 


36 03 


33 09 


31 41 


30 II 


10 


20 
SO 
40 

0f tf% 


43 43 


42 24 


41 05 


39 45 


38 24 


37 02 


3538 


34 14 


32 49 


31 24 


29 56 


20 


43 02 


41 46 


40 29 


39 12 


37 52 


36 32 


35 11 


33 50 


32 28 


31 04 


29 39 


SO 


42 19 


41 05 


39 51 


38 35 


37 18 


36 01 


34 43 


33 23 


32 03 
31 36 


30 42 


^ '9 


40 


50 


41 34 


40 22 


39 " 


3758 


36 44 


35 28 


34 12 


32 54 


30 17 


2856 


50 

1 


6 00 


40 47 


3938 


38 28 


37 17 


3605 
35 26 


34 53 


33 39 


32 23 


31 07 


29 50 


28 32 


6 00 


10 


3958 


38 52 


37 45 


3636 


34 14 


33 03 
32 26 


31 51 


30 37 


29 21 


28 00 


10 


20 


39 09 


38 04 


36 59 


35 52 


34 44 


33 36 


31 16 


30 04 


28 52 


27 38 


20 


SO 


38 17 


37 15 


36 II 


35 06 


34 01 


32 55 


31 47 


30 39 


29 30 


28 19 


27 07 


SO 


40 


37 24 


36 24 


35 22 


34 19 


33 16 


32 12 


31 06 


30 01 


2853 


27 44 


26 35 


40 


50 


36 30 


35 30 


34 31 


33 31 


32 30 


31 27 


30 24 


29 20 


28 15 


27 09 


26 01 


50 


7 00 


35 34 


34 37 


33 39 


32 41 


31 42 


30 41 


20 40 


2838 


27 36 


26 31 


25 26 


7 00 


10 


34 35 


33 41 


32 46 


31 50 


30 53 


29 55 


^? 55 


27 55 


26 54 


25 52 


24 51 


10 


20 


33 37 


32 45 


31 51 


30 57 


30 01 


29 05 


28 aS 


27 II 


26 12 


25 12 


24 10 


20 


30 


32 37 


31 47 


30 55 


30 03 


29 10 


28 15 


27 20 


26 24 


25 28 


24 30 


23 31 


SO 


40 


31 36 


30 47 


29 57 


20 07 


28 15 


27 23 


26 31 


25 37 
24 48 


24 42 


23 46 


22 50 


40 

m0 ^^ 


50 


30 33 


29 46 


28 59 


28 10 


27 21 


26 31 


25 40 


23 56 


23 02 


22 08 


50 


8 00 


20 20 


28 45 


27 58 


27 12 


26 24 


25 37 


24 48 


23 59 


23 09 


22 16 


21 24 


8 00 


10 


27 42 


2658 


26 14 


25 27 


24 41 


23 55 


23 07 


22 18 


21 29 


20 39 


10 


20 


27 20 


2638 


25 56 


25 M 


24 30 


23 46 


23 00 


22 15 


21 29 


20 42 


19 53 


20 


SO 


26 12 


25 33 


24 53 


24 12 


23 30 


22 48 


22 05 


21 21 


20 37 


19 52 


19 06 


so 


40 


25 05 


24 27 


2348 


23 10 


22 30 


21 50 


21 cS 


20 27 


19 45 
18 52 


IQ 02 


18 18 


40 


SO 


23 57 


23 20 


22 44 


22 06 


21 29 


20 51 


20 12 


19 32 


18 10 


17 28 


50 


9 00 


22 46 


22 12 


21 37 


21 02 


20 26 


19 50 


19 13 


18 36 


17 57 


17 19 


16 39 
1548 


00 


10 


21 35 


21 03 


20 31 


19 57 
18 51 


19 23 


18 49 


18 15 


17 38 


17 02 


16 26 


10 


20 

SO 


20 24 


19 53 


10 23 
18 14 


18 19 


17 47 


17 14 


16 41 


16 07 


15 32 


14 57 


20 


19 12 


18 43 


17 45 


17 14 


16 44 


16 13 


15 42 


15 10 


14 38 


14 04 


SO 


40 

60 


17 58 


17 32 


17 05 


16 37 


16 09 


15 40 


15 12 


14 42 


14 13 


13 43 


13 II 


40 


16 45 


16 20 


15 54 


15 28 


15 03 


14 36 


14 10 


13 42 


13 15 


12 47 


12 17 


50 


10 00 


15 30 


15 07 


14 43 


14 20 


13 56 


13 32 


13 07 


12 42 


12 16 


II 50 


II 23 


10 00 


10 


14 14 


13 54 


13 32 


13 10 


12 49 


12 26 


12 03 


II 40 


II 17 


10 52 


10 28 


10 


20 


12 59 


12 39 


12 20 


12 01 


II 40 


II 20 


10 59 


10 38 


10 17 


956 


933 


20 


SO 


II 42 


II 26 


II 08 


10 50 


10 32 


10 14 


8 50 


936 


III 


8 57 


837 


so 


40 


10 26 


10 II 


9 55 


l^ 


9 23 


9 07 


8 33 


7 59 


7 41 


40 


50 


9 09 


855 


8 42 


8 13 


7 59 


7 44 


7 30 


7 15 


7 00 


644 


60 


11 00 


7 51 


7 40 


728 


7 16 


7 03 


651 


6 39 


6 26 


614 


6 00 


5 46 


11 00 


10 
20 
SO 

40 


633 


6 24 


6 14 


6 03 


5 53 


5 43 


5 33 


5 22 


5 12 


5 01 


4 50 


10 


1^ 


5 07 


4 59 


4 52 


4 43 


4 34 


4 27 


4 19 


4 10 


4 01 


3 51 


20 


3 50 


3 44 


338 


3 32 


3 27 


3 20 


3 14 


3 07 


3 00 


254 


SO 


2 37 


2 33 


2 30 


2 26 


2 22 


2 18 


2 14 


2 09 


2 05 


2 00 


I 56 


40 


50 


I 19 


I 17 


I 15 


1 13 


I ii 


I 09 


1 07 


I 05 


I 02 


I 00 


058 


50 


12 00 


cw 


00 


00 


00 


00 


00 


00 


CX) 


00 


00 


00 


12 00 



In North UUtade, when the star is risinsr or East of the meridian, the tabulated azimuths are reckoned from North to East; and 
when the star is setting- or West of the meridian, the tabulated azimuths are reckoned from North to West. 

In Sovth latitude, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from South to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from South to West. 

When the latitude and deellnatlon are of different name, the tables are to be entered with the supplement of the hour angle and the 
supplement of the tabulated azimuth is to be taken for the required true bearing. 
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AZIMUTH OR TRUE BEARING. 



liATlTVDK 490. 



DECLINATION— SAME NAME AS— LATITUDE. 



I«ATITVDE 49«. 



Hour Anclei 



O 



6 



9 



10 



11 



12 



in* 
00 
10 
90 
30 
40 
50 

00 
10 

»o 

30 
40 
50 

00 
10 
30 
30 
40 
50 

00 
10 
30 
SO 
40 
50 

00 
10 
SO 
SO 
40 
50 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
SO 
40 
50 

00 
10 
30 
SO 
40 
50 

00 
10 
30 
SO 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
30 
SO 
40 
50 

00 
10 
30 
SO 
40 
50 
00 



340 I 350 



80 00 

74 36 
69 16 
64 02 

5857 
54 03 

49 21 
44 53 
40 39 
36 37 
32 50 
29 15 

25 52 
22 40 

19 38 
16 44 

13 59 
II 22 

08 51 
06 27 
04 06 
01 55 
99 45 
97 39 

95 37 
93 3« 
41 

48 
8756 



180 00 
174 a6 

16857 
163 33 
158 21 
153 20 

148 33 
144 00 

J39 43 
13538 

131 49 
128 13 



124 49 

"I 37 
11834 

"5 41 
112 58 
no 21 



107 51 
105 28 

103 
100 

98 

96 



10 

48 
44 



V> 



94 44 
92 45 
90 50 

8856 
87 06 



86 06 I 85 16 



84 17 
82 29 

80 42 

7857 
77 11 
75 28 

73 43 
71 58 

70 15 
68 30 

6645 
65 00 

63 13 
61 26 

59 39 
57 51 
56 01 
54 10 

52 18 
50 24 
4830 
46 33 
44 35 
42 35 

40 35 
38 32 
36 27 

34 21 
32 13 ' 
30 03 . 

27 53 ' 
25 39 1 
23 25 
21 09 
18 51 
1633 

14 14 
II 52 



83 28 
81 41 
79 56 
78 II 
76 27 

74 43 



9 

7 
4 

2 

o 



31 

09 
46 

23 
00 



3«o 



73 00 
71 16 
69 32 
67 49 
66 04 
64 19 

62 34 
60 48 
59 02 
57 13 
55 25 
53 35 

5» 44 
49 51 
47 57 
46 02 

44 04 
42 06 

40 06 
38 04 
36 01 
33 56 
31 50 
29 41 

27 31 
25 20 

23 07 
20 53 
18 37 
16 21 

14 03 

11 44 

9 24 

7 04 

4 43 
2 22 
o 00 



180 00 

174 15 
168 36 

163 03 
157 41 
152 33 

147 40 

14^ 03 
138 42 

134 35 

130 45 
127 



I 



^ 



123 43 

120 30 
117 29 

114 37 
1" 53 
109 17 

106 49 

104 27 

102 10 

9958 

97 51 

95 47 

93 47 
91 51 

Sq 57 
88 04 
86 15 
84 26 

82 39 
80 M 



79 08 
77 24 
75 41 
73 59 

72 15 
70 33 
6850 
67 07 

65 23 
63 40 

61 56 
60 10 
58 24 
56 37 
54 50 
53 00 

51 o? 
49 18 
47 25 
45 31 
43 35 
41 38 

39 39 
37 38 
35 36 
33 32 
31 27 
29 19 

27 II 
25 01 
22 50 

20 37 
18 23 
16 08 

13 52 
" 35 



9 
6 

4 

2 

o 00 



30 
20 



t 

4 
2 
o 



10 

53 
35 
18 
00 



370 



80 00 

74 04 

68 13 

62 30 
57 00 

51 44 

46 45 

42 03 
37 37 
33 29 
29 36 

25 59 

22 34 

19 21 
16 21 

13 29 

10 46 
08 13 

05 45 
03 23 
01 

98 
96 52 
94 50 

92 51 

90 55 
89 02 

S7 II 

85 23 
8335 

81 49 
80 04 
78 21 
76 37 
74 55 
73 13 

71 31 

69 49 
68 08 
66 25 
64 42 

63 00 

61 15 

59 31 
57 46 
56 00 

54 13 

52 25 

50 35 
48 45 
46 53 
45 00 

43 05 
41 08 

39 11 
37 " 
35 10 
33 07 

31 04 

28 58 

26 51 

24 42 
22 32 

20 21 
18 09 

15 55 

13 41 

11 25 



38® 



390 i SO'' 



180 00 

173 51 
167 48 

161 54 
156 14 

150 51 



145 45 
140 58  

136 30 
U2 19 , 

1 28 25 , 

124 47 

I 

121 21 
118 10 
115 10 
112 19 

109 37 
107 05 

104 40 
102 19 
100 05 

97 57 i 
95 52 ' 
93 51 I 

91 53 

8959 ' 
88 07 

86 17 

84 30 

82 43 



8059 
79 15 
77 33 
75 50 
7408 
72 27 

70 47 

69 05 
67 25 

65 44 
64 01 
62 19 

60 37 
5853 
57 09 
55 24 
53 37 
51 51 

50 01 
48 12 
46 21 
44 28 
42 35 
40 39 

38 43 
36 44 
34 45 
32 43 
30 41 
2836 

26 31 

24 24 
22 15 
20 06 

17 55 
15 43 

13 30 
11 17 
9 02 
6 48 
4 32 
2 16 
o 00 



I 



O f 

80 00 

73 37 

67 21 

61 15 

55 25 
49 53 

44 42 

39 49 

35 15 

31 04 

27 09 

23 30 

20 06 

1656 

13 57 
If 07 

08 27 
05 56 

03 32 
01 13 

99 «> 
96 53 
94 50 
92 51 

90 55 
89 01 
87 II 
85 22 
8336 

81 51 

80 07 
78 24 
76 43 
75 02 
73 21 
71 41 

70 01 

68 21 
66 41 
65 00 
63 20 
61 39 

59 57 
58 U 

56 31 
54 47 
53 01 
51 14 

49 27 
47 38 

45 48 
43 57 
42 04 I 

40 10 

I 

38 14 

36 17 
34 19 

32 19  
30 18 

28 15 

26 II 

24 05 

21 58 

19 51 
17 41 

15 31 

13 19 
II 08 

855 
6 41 

4 29 
2 14 
o 00 



Sl< 



o / 
80 00 

73 22 

66 51 
60 33 

54 31 
48 51 

32 
36 

34 01 

29 46 

25 50 
22 12 

18 48 

15 37 
«2 39 
09 52 
07 14 
04 44 

02 22 
00 04 

97 54 
95 4^ 
93 46 
91 49 

8955 
8803 
86 14 
84 26 
82 41 
8058 

79 15 
77 33 
75 53 

74 " 
72 33 
70 55 

69 t5 

67 36 

65 57 
64 18 

62 37 

6057 

59 16 
57 35 

55 52 
54 09 
52 25 
50 39 

48 54 
47 05 
45 16 
43 25 
41 34 
39 41 

37 47 

35 50 
33 53 
31 55 
29 54 
27 53 



25 51 


23 47 


21 41 


19 35 


17 28 


15 19 


13 OQ 
10 58 


8 48 


636 


4 25 


2 12 



o 00 



o / 

80 00 

73 05 
66 18 

59 45 
53 32 

47 42 

42 17 
37 16 

32 38 

28 22 

24 26 

20 47 

17 24 

14 16 

11 20 
0834 
05 57 
03 30 

loi 10 

9855 
96 46 

94 41 
92 4» 
90 46 

8854 
87 03 

85 15 
8330 

81 45 
80 03 

78 22 

76 41 

75 03 

73 23 

70 c& 

68 29 
66 50 
65 13 
63 34 
61 55 

60 16 

5836 
5655 
55 13 
53 31 
51 48 
50 04 

48 17 
46 31 
44 43 
42 54 
41 03 
39 12 

37 18 

35 23 

33 28 
31 31 

29 31 
27 31 

25 31 
23 28 

21 25 
19 20 
17 14 

15 07 

12 58 
10 50 

8 40 
6 31 
4 21 
2 10 
o 00 



830 



o / 

80 00 

72 47 
65 42 
5854 
52 29 

46 29 

40 58 

35 52 
31 12 

26 53 

22 58 
19 20 

15 58 
12 52 

09 58 
07 14 

04 39 
02 15 

99 56 
97 43 i 
95 37 
93 34 
91 35  
8942 . 

87 52 
86 02 
84 16 
82 32 
80 50 

79 09 

77 29 
75 50 

74 12 ; 

72 34 I 

70 57 1 

69 20 < 

67 43 
6605 

64 29 

62 52 

61 13 

59 35 

57 56 
56 16 
54 35 
52 54 
51 12 I 
49 29 I 

I 

47 43 
45 58 , 
44 12 
42 24 
40 34 
38 43 

36 51 
34 57 
33 03 

31 07 
29 09 

27 II 

25 II 

23 o? 
21 08 

19 04 

17 00 

14 55 

12 48 

10 41 
8 
6 

4 17 
2 09 
o 00 



330 



80 00 

72 25 
65 02 

57 57 

51 18 
45 09 

39 30 
34 20 I 

29 37 

25 20 

21 25 

17 48 

14 28 

11 23 
0832 

05 51 
03 19 

00 55 

9840 
96 29 
94 25 
92 25 

28 
37 

8647 
8500 

83 16 

81 34 
79 52 
78 13 

76 34 
74 56 

73 20 

71 44 
70 07 
6831 

6656 
65 20 

63 45 
62 07 i 
60 31 
5853 

57 15 
55 36 
53 56 

52 16 
50 36 
4853 

47 10 
45 24 
43 39 
41 52 

40 04 
38 14 

36 23 
34 31 i 
32 37 1 

30 43 
28 47 

26 50 

24 52 

22 51 
20 50 

18 49 
16 46 

14 43 

12 37 
10 32 

8 27 
6 21 

4 14 
2 07 
o 00 



34c 



35^ 



80 00 
72 02 
64 16 
56 53 
49 59 
43 40 

37 54 
32 41 
27 57 
23 39 
19 44 
16 10 

12 53 
09 5J 
07 02 
04 23 
01 55 
99 34 

I 
97 21 \ 

95 13 
93 10 
'» 13 

87 29 



I 



8542 

83 56 
82 14 

80 33 
78 M 
77 16 

7539 
74 02 
72 27 

70 51 
69 17 

67 42 

6608 

64 33 

6259 
61 22 

59 47 i 
58 II , 

, I 
5634 

5456 , 
53 17 I 
51 38 
4g 58 
48 16 

46 34 ' 
44 5» 
43 06 
41 20 
39 33 
37 45 

35 55 
34 05 

32 12 ; 

30 IQ ' 
28 24 
26 28 

I 
24 31 . 
22 32 

20 34 I 
18 34 

16 33 ! 

»4 30 I 

12 28 j 
10 24 . 
8 20 
6 15 
4 10 ' 
2 05 
o 00 



89 19 1' 88 



80 00 
71 34 
63 25 
55 41 
4832 
42 03 

36 II 

30 54 
26 08 
21 52 

17 59 
14 28 

II 14 
08 15 
05 29 
02 54 
00 28 
98 II 

96 00 

93 55 

91 55 
01 

09 

86 ao 

84 36 
82 52 

81 12 

79 32 

77 55 
76 18 

74 43 
73 08 

7» 33 
70 00 

68 27 

6653 

65 20 

6346 
62 13 
60 3& 
5903 
57 28 

55 52 
54 15 
52 38 
51 00 
49 21 
47 41 

45 59 
44 17 
42 34 
4049 
39 ot 

37 16 



35 2 
33 i 
31 47 

29 55 

28 02 

26 07 



24 12 
22 15 
20 17 
18 19 
16 19 
14 19 

12 17 
10 16 

8 13 
6 10 

4 07 

2 03 
o 00 



Hour Ancle* 



li. 
O 



6 



9 



10 



11 



13 



00 
10 
30 
SO 
40 
50 

00 
10 
30 
80 
40 
50 

00 
10 
SO 
SO 
40 
60 

00 
10 
30 
SO 
40 
50 

00 
10 
30 
SO 
40 
50 

00 
10 
30 
SO 
40 
60 

00 
10 
30 
SO 
40 
60 

00 
10 
30 
SO 
40 
50 

00 
10 
30 
SO 
40 
60 

00 
10 
SO 
SO 
40 
60 

00 
10 
SO 
SO 
40 
50 

00 
10 
SO 
SO 
40 
50 
00 



In North Utltade, when the star is risine or East of the meridian, the tabulated azimuths are reckoned from North to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from North to West. 

In Sovth latltvde, when the star is risin|c or East of the meridian, the tabulated azimuths are reckoned from South to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from South to West. 

When the latltade and deellnatlon are of different name, the tables are to be entered with the supplement of the hour angle and the 
supplement of the tabulated azimuth is to be taken for the required true bearing 
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AZIMUTH OR TRUE BEARING. 



I^ATITWDE 490. 



DHCUNATION— SAME NAMS A&-I*ATITUDE. 



liATITUDE 49<3. 



Honr Angle* 



1&. 

O 



3 



6 



9 



10 



11 



12 



ma 
00 
10 
20 
80 
40 
60 

00 
10 
20 
30 
40 
60 

00 
10 
20 
30 
40 
60 

00 
10 
20 
30 
40 
60 

00 
10 
20 
30 
40 
60 

00 
10 
20 
30 
40 
60 

00 
10 
20 
30 
40 
60 

00 
10 
20 
30 
40 
60 

00 
10 
20 
30 
40 
60 

00 
10 
20 
30 
40 
60 

00 
10 
20 
30 
40 
60 

00 
10 
20 
30 
40 
60 
00 



30' 



80 00 
71 04 
63 26 
54 20 
46 56 
40 14 

28 
24 14 
1958 



37° 



180 00 
170 38 
161 19 
152 48 
145 05 
138 14 

132 II 
126 51 
122 08 
"7 56 



16 09 114 10 
12 40 no 46 



09 29 

06 34 

03 52 
01 20 

9858 
96 44 



94 37 

92 34 

9038 
88 46 

8656 

85 10 



6 

4 

2 

o 



05 

03 
01 

00 



83 28 

81 47 
80 08 

78 31 
76 54 
75 20 

73 46 
72 13 
70 40 
69 07 

67 35 
6603 

64 31 
62 59 
61 26 

59 53 I 
:8 20 ' 

5646 

55 10 
53 34 
51 58 
50 22 

48 43 
47 04 

45 24 

43 43 
42 00 
40 17 
38 33 
36 47 

34 59 
33 " 
31 22 

29 Ji 
2738 
25 46 

23 52 

21 56 

30 01 

18 03 
16 05 
14 06 

12 07 
10 07 

8 06 



107 39 
104 49 

102 II 

99 44 

97 25 

95 15 

93 " 
91 12 

89 18 

87 29 
85 42. 

8359 

82 18 
80 39 

79 03 
77 27 
75 53 
74 20 

72 48 
71 16 

i>9 45 
68 13 

6643 
65 13 

63 41 
62 10 
60 39 

59 07 
57 34 
56 02 

54 29 
52 54 
51 18 
49 42 
48 05 
46 27 

44 48 
43 09 
41 27 

39 45 
38 02 

36 17 

34 31 
32 44 

30 56 
29 07 

37 17 
25 25 

23 33 
21 38 
19 44 
17 49 
15 52 
13 55 



II 

9 
7 
6 

4 

2 

o 



57 
58 

59 
00 

00 

00 

00 



380 



80 00 

69 45 

59 59 

51 01 

43 01 

36 01 

29 54 

24 34 
19 54 
15 46 
12 05 
08 46 

05 45 
02 59 
00 26 
98 03 

95 49 
93 43 

91 43 
8947 
8756 
86 10 
84 26 

8245 

81 08 

79 31 

77 57 
76 23 

74 51 
73 20 

71 49 

70 19 
68 50 
67 20 

65 50 
64 22 

62 52 
61 21 
59 52 
58 22 
56 50 
55 18 

53 46 

52 12 
5038 
49 04 
47 28 
45 51 

44 13 
42 35 
40 54 
39 14 

37 32 
3548 

34 03 
32 18 

30 31 
2843 
26 54 

25 03 



23 
21 



13 
20 



19 38 



17 

15 3» 
13 43 



II 47 
9 50 



7 
5 
3 

I 



53 
55 
57 
58 



o 00 



30° 



80 00 
68 55 

58 2S 

4858 
40 40 

33 3» 

27 22 

22 04 



29 

26 



17 
13 
09 52 
06 40 

03 45 
01 05 

98 37 
96 19 

94 09 
92 08 

90 II 
88 20 

8633 
84 49 

83 09 
81 30 



^ 



55 
21 



it 



7 

76 
75 
73 47 
72 18 

70 49 
69 21 

67 53 
6625 

64 57 
63 29 



40° 



80 00 

67 54 
5636 
46 35 
37 59 
30 44 

24 36 
19 22 

14 54 
10 58 
07 31 
04 37 

loi 39 

99 05 
96 44 

94 32 
92 28 

90 31 

88 38 
86 50 
8507 
83 27 

81 50 
80 14 

7842 
77 10 
75 40 
74 " 
72 43 
71 16 

6948 

68 22 
6656 
65 30 
64 03 
62 37 



41° 



62 00 


61 10 


60 32 


59 43 


5904 


58 15 


57 34 


5648 


5604 


55 18 


54 34 


53 50 


53 04 


52 20 


51 31 


50 48 


4958 
48 24 


49 17 


47 45 


46 50 


46 13 


45 14 


44 37 


43 37 


43 01 


41 59 


41 25 


40 31 


3948 
38 09 


38 41 


37 00 


36 29 
3448 


35 18 


33 34 


33 06 


31 51 


31 24 


30 05 


29 40 


28 i^ 


27 54 


26 31 


26 oB 


24 42 


24 21 


22 53 


23 33 


21 03 


20 44 


19 10 


1854 


17 18 


17 03 


15 24 


15 12 


13 31 


13 19 


11 36 


II 36 


9 41 


9 32 


7 45 


7 39 


5 49 


5 45 


3 53 


3 50 


I 57 


I 55 


00 


00 



80 00 

6639 

54 22 

43 44 
34 53 
27 34 

31 31 
16 25 

12 07 
08 21 

05 03 
03 07 

99 28 
97 01 
94 46 
92 40 
42 

49 

87 02 

85 18 

83 39 
82 03 

80 29 
7857 

77 27 
75 57 
74 30 
73 03 
71 37 
70 12 

6847 
67 22 

6558 

64 33 
63 08 

61 43 

60 18 
58 53 
57 27 
56 00 

54 32 
53 05 

51 36 
50 06 

48 36 

47 04 

45 33 

44 00 

42 25 
40 50 

39 H 
37 37 
3558 
34 19 

32 38 
30 57 

29 14 
27 30 

25 46 
34 00 

22 13 

30 36 
18 37 
16 47 

14 5« 

13 08 



II 

9 

7 
5 

3 
I 
o 



16 

24 
32 
39 
46 

53 
00 



42° 


43° 


f 


/ 


180 00 


iSo 00 


165 02 


162 57 


151 35 


143 06 


140 21 


136 17 


131 17 


127 II 


124 01 


120 00 



118 07 

"3 13 
109 06 

105 34 
102 27 

9941 

97 10 
94 52 
92 45 

90 45 
8852 
87 06 

85 23 

8345 
82 09 

80 36 

79 06 

77 37 

76 10 
74 43 
73 18 

71 55 I 
70 30 J 

69 07 

67 45 
66 22 

65 00 I 

63 36 : 
62 13 
60 50 

59 26 
58 02 
5638 
55 12 
53 46 
52 20 

50 52 

49 23 

47 55 
46 25 

44 54 
43 22 

41 49 : 
40 15 

38 41 I 

37 05 I 

35 28 I 

33 50 I 

I 
32 10  

30 29 

28 49 

27 07 

25 23 

23 39 

21 54 
20 07 ' 

18 20 I 

16 33  

14 45 

12 55 . 



114 22 
109 45 

105 54 
102 36 

99 41 
97 07 

94 46 
92 38 

9038 

88 46 
87 00 

85 19 

83 42 
82 08 
8036 

79 07 
77 40 
76 15 

74 51 
73 27 
72 06 
70 44 
69 22 
68 01 

66 40 
65 20 



63 
62 
61 

59 55 



16 



II 05 


10 55 


9 16 


9 08 


7 25 


7 19 


5 34 


5 29 


3 43 


3 39 


I 52 


I 50 


00 


00 



5833 

57 09 
55 47 
54 23 
5258 
51 33 

50 07 
48 40 
47 12 
45 44 
44 15 
42 44 

41 II 

39 39 
38 06 

36 32 
34^6 

33 19 

31 41 
30 02 
28 22 
26 42 

24 59 
23 18 

21 33 
19 49 

18 03 
16 18 

M 31 
12 44 



o / 

180 00 
160 06 
143 37 
131 19 
122 17 

"5 30 

no 14 
106 00 
102 28 

99 27 
9648 
94 27 

92 17 

86 44 

85 05 
83 29 

81 58 
80 29 
79 02 
77 37 
76 14 

74 52 

73 31 
72 10 

70 51 
69 32 

68 13 

6654 

65 35 
64 17 

62 58 

61 39 
60 19 

5859 

57 39 
56 17 
54 56 

53 34 
52 II 

50 47 

49 22 

47 57 
46 29 

45 02 
43 35 
42 05 

40 34 
39 04 
37 32 
3558 
34 25 
32 49 

31 12 

29 35 
27 56 
26 17 

24 37 
22 55 

21 13 
19 31 
17 47 
16 02 
14 17 
12 31 

10 46 
8 59 



46° 



7 
5 
3 
I 



II 
23 
36 
48 
00 



o f 

180 00 

155 59 
137 42 
125 14 
116 39 
no 26 

105 44 

loi 57 

98 50 
96 09 

93 47 
91 40 

89 43 
87 55 
86 13 

8437 
8305 
81 37 

80 II 

7847 
77 25 
76 



74 
73 27 



§ 



7 
5 
3 
I 
o 



46° 



72 10 

70 52 

35 

19 
67 03 

65 47 



64 30 

63 13 
61 56 
60 39 

59 21 
58 03 

56 44 
55 24 
54 05 
52 43 
51 22 
50 /» 

48 36 
47 12 
45 47 
44 21 
42 54 
41 27 

3958 
38 28 
3658 
35 26 
33 53 
32 18 

30 44 
29 07 

27 31 
25 53 
24 13 
22 34 

20 54 
19 12 
17 30 
15 47 
14 04 
12 20 

10 35 
8 50 



o ' 

180 00 

149 42 
129 44 

117 49 
no 12 
104 52 

100 51 

97 39 
95 00 
92 40 

9038 
^46 

87 03 
85 26 

8355 

82 28 

81 04 
79 41 

78 23 

77 03 
75 46 
74 31 

73 15 
73 00 

70 46 
69 32 
68 19 
67 05 
65 52 
64 37 

63 23 
62 08 
60 54 

59 39 
5» 22 
57 06 



05 
18 

33 
47 
00 



55 49 
54 30 
53 12 
51 54 
50 34 
49 12 

47 51 
46 28 

45 04 
43 40 
42 15 
40 48 

39 20 
37 52 
36 22 

34 53 
33 21 
31 49 

30 15 
28 40 

27 04 
25 28 

23 51 
22 13 

20 34 
18 54 
17 14 

15 33 

13 51 
12 08 

10 25 
8 42 
6 

5 
3 
I 
o 



58 

14 

29 

45 
00 



47° 



o f 
180 00 

139 09 
119 00 

10855 
102 53 

9845 

95 37 
93 05 
90 57 
89 03 

87 31 
8547 

84 18 
82 53 
81 33 
80 15 

7858 
77 43 

76 29 

75 17 
74 05 
72 54 

71 43 
70 32 

69 21 

68 II 

67 01 

65 49 

64 39 
63 27 

62 15 
61 03 
59 50 
58 36 
57 22 
5608 

54 52 
53 36 
52 19 
51 01 

49 43 
48 24 

47 04 
45 42 
44 21 
42 57 
41 33 
40 08 

38 42 
37 15 
35 47 
34 18 
32 48 
31 16 

29 45 
28 12 

26 37 
25 03 
23 27 
31 51 

20 13 

18 35 

16 57 

15 17 

13 37 
n 56 

10 15 
833 



6 
5 

3 
I 
o 



51 
08 

26 

43 
00 



Hour Ancle* 



O 



2 



3 



6 



9 



10 



11 



12 



00 
10 
20 
80 
40 
60 

00 
10 
20 
30 
40 
60 

00 
10 
20 
30 
40 
60 

00 
10 
20 
30 
40 
60 

00 
10 
20 
30 
40 
60 

00 
10 
20 
30 
40 
60 

00 
10 
20 
80 
40 
60 

00 
10 
20 
30 
40 
60 

00 
10 
20 
30 
40 
60 

00 
10 
20 
30 
40 
60 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
30 
40 
60 
00 



In North latltBde, when the star is rising or Bast of the meridian, the tabulated azimuths are reckoned from North to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from North to West. 

In Sooth latltvde, when the star is rising or Bast of the meridian, the tabulated azimuths are reckoned from South to Bast; and 
when the star is settinsf or West of the meridian, the tabulated azimuths are reckoned from South to West. 

When the latitude and deellDatlon are of different name, the tables are to be entered with the supplement of the hour angle and the 
supplement of the tabulated azimuth is to be taken for the required true bearing. 
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AZIMUTH OR TRUE BEARING. 



I^ATITUDB 49<>. 



DBCUNATION— SAME NAME AS— LATITUDE. 



liATlTITBE 490. 



Honr Anffle* i 48° 



It. 

O 



OO 
lO 
20 
SO 
40 
50 

OO 
lO 
20 
80 
40 
SO 

OO 
lO 
30 
SO 
40 
50 

OO 
lO 
30 
SO 
40 
60 

OO 
lO 
SO 
SO 
40 
60 

OO 
lO 

»o 

SO 
40 
50 



o I 
i8o OO 

120 10 

104 55 
9833 
94 48 
9a 10 

fe 18 
8645 
85 



83 
82 42 

81 28 

80 16 

79 07 

77 57 
76 49 

75 42 

74 35 
73 28 
72 22 
71 16 
70 09 

6903 

67 55 
66 48 
65 40 

64 33 
6325 
62 16 

61 06 
59 55 
5845 
57 34 
56 21 

55 09 



6 


00 


53 55 




10 


52 41 




30 


51 26 




SO 


50 10 




40 


4853 




SO 


47 35 


7 


00 


46 17 




10 


44 56 




20 


43 36 




SO 


42 14 




40 


40 52 




50 


39 28 


8 


00 
10 


3803 
3638 




SO 


35 12 




SO 


33 45 




40 


32 15 




50 


30 46 


9 


00 


29 15 




10 


27 44 




20 


26 12 




SO 


2438 




40 


23 04 




50 


21 29 


10 


00 
10 


S5i 




20 


16 39 




SO 


15 01 




40 


13 23 




50 


II 44 


11 


00 


10 04 




10 


82J 




20 


644 




SO 


5 03 




40 


3 22 




50 


I 41 


12 


00 


00 




03 

07 

87 10 



86 

85 



w 



84 20 

83 23 
82 25 
81 38 
80 30 

79 32 

7834 
77 36 
76 37 
75 38 
74 38 
73 39 

72 38 
71 38 
70 37 
69 35 
68 33 
67 30 

66 27 
65 23 
64 
63 



19 

14 

62 09 

61 03 



% 



58 4^ 
57 40 
56 30 
55 20 

54 09 



' 5257 


51 45 


5032 


% 


17 
02 


4646 


45 


28 


44 


10 


42 51 


41 


31 


40 


10 


3848 


37 25 


36 


01 


34 


36 


33 


10 


3» 


43 


30 


»5 



2845 

27 16 
25 45 

24 13 
22 40 

21 07 

19 33 
17 58 
16 22 
1446 
13 09 
XX 32 



i 

6 
4 
3 
I 
o 



54 

15 



19 
39 
00 



I 

6 

4 

3 
I 
o 



43 
07 
30 
53 
15 
37 
00 



51< 



o 00 

57 26 

71 00 

75 34 

77 28 

78 14 

78 28 
78 21 
78 01 
77 32 

7658 

76 19 

75 37 
74 52 
74 05 
73 16 

72 25 
71 33 

70 40 
69 45 
68 50 
67 53 
6655 
65 57 

6458 
6358 
62 57 

61 55 
60 52 

59 49 

58 44 
57 39 
56 33 
55 25 
54 18 
53 09 

51 59 
50 48 

49 37 
48 24 
47 10 
45 56 

44 4» 
43 24 
42 06 
40 48 
39 29 
38 09 

36 47 
35 24 
34 00 
32 35 
31 10 
29 44 

28 16 
26 47 
25 18 

23 48 
22 17 

2045 

I 
19 »3 
17 3*J 
16 05 I 

1431 , 
12 55 ! 
II 20 



o 00 

37 49 

56 12 

6438 
6856 

71 17 

72 35 

73 16 
73 33 
73 34 
73 22 
73 03 

72 37 
72 06 
71 30 

70 51 
70 09 
69 24 

6838 
67 50 
67 00 
66 09 
65 16 
64 22 

63 26 
62 27 
61 33 
60 33 
59 34 
58 33 

57 30 
56 29 

55 as 

54 20 

53 13 
52 07 

50 59 
49 50 
48 40 

47 20 
46 18 
45 05 

43 51 
42 36 
41 20 
40 03 
3845 
37 27 

3606 

34 45 
33 23 




520 



o 00 
2658 
46 

58 
57 
34 



64 



6650 

68 16 

69 07 

69 46 
69 45 

69 35 
69 17 

6854 
68 24 

67 51 
67 16 

66 36 

65 53 
65 09 
64 24 

6336 
62 46 

61 54 
61 01 
60 07 
59 12 
58 15 
57 17 

56 18 
55 17 
54 »6 
53 »4 
52 xo 

51 05 



% 



59 
52 
47 44 
4635 
45 24 
44 X3 



4301 
41 48 
40 34 
39 18 
38 02 
3645 



35 26 
34 07 I 
32 46 , 



32 00 


31 25 


30 36 


30 03 


29 II 


2839 


27 45 


27 14 


26 18 


25 49 


24 50 


24 24 


23 22 


22 57 


21 53 


21 28 


20 23 


19 59 


18 51 


18 31 


17 20 


17 00 


J5 47 


15 3» 


14 14 


13 59 


12 41 


12 27 


II 07 


10 55 


9 33 


9 22 


7 5« 


7 50 


623 


6 16 


4 47 


4 42 1 


3 12 


3 08 1 


I 36 


i 34 


00 


00 



o 00 

20 31 

36 16 
46 51 

53 44 

58 17 

61 18 

63 21 

64 45 

65 37 

66 II 

66 28 

6633 
66 28 

66 15 

65 56 

65 32 

^5 03 

64 31 
63 55 
63 17 

62 36 

61 53 
61 08 

60 20 

59 31 
5841 
5748 
56 54 
55 59 

55 <M 
5405 
53 05 
52 05 
51 03 
50 01 

48 58 

47 53 
4b 46 

45 39 
44 31 
43 21 

42 II 

40 59 

39 47 
3833 
37 18 
36 02 

34 45 
33 27 
32 09 

28 06 

26 43 
25 20 
23 56 
22 29 

21 04 
19 37 

18 10 
16 41 

15 13 
13 43 
12 12 

10 43 



9 

7 
6 

4 
3 
I 
o 



12 

41 

08 

36 

05 
32 
00 



540 



O 00 

16 19 

2957 
40 09 

47 23 

52 29 

56 05 
58 39 

60 27 

61 45 

62 37 

63 10 

63 30 
63 37 
6336 
63 24 
63 II 
62 51 

62 26 
61 56 
61 23 
60 48 
60 

59 

5845 
58 00 

57 12 
56 23 
55 33 
54 40 

53 47 
52 52 
5X 54 

50 57 
49 58 
4857 

47 55 
46 52 
4548 
44 43 
43 3^ 
42 29 

41 20 
40 10 

3859 

37 47 
36 35 
35 20 

34 05 
32 49 
31 31 
30 13 
2854 
27 34 

26 12 

24 50 
23 28 
22 04 
20 40 

19 15 

17 48 
16 22 

14 55 

13 27 

" 59 
10 30 



9 
7 
6 

4 

3 
I 
o 



01 

32 
01 

3» 
01 

3» 
00 



550 



00 

13 24 
25 »3 
3440 

41 52 

47 15 

5» 13 

54 10 

56 20 

57 57 
59 06 

59 54 

60 28 
fo47 
60 57 
60 56 
60 50 
60 37 

60 iS 

59 55 
59 28 

58 57 
58 24 
57 47 

5708 
5626 

55 43 

54 57 
54 »o 

53 20 

52 29 

51 36 
5043 

49 47 

48 5') 

47 51 

46 52 
45 51 
44 49 
43 45 

42 41 
4X 35 

40 38 
30 ao 
38 II 
37 01 
35 49 
34 37 

33 22 
32 09 

30 53 
29 36 
28 19 
27 00 

25 41 
24 20 

22 59 

21 39 
20 15 
18 51 

17 28 
16 03 

14 37 

13 " 
II 44 

10 17 

8 50 
7 22 I 

5 54 ' 
4 26 

2 57 ' 

1 2q 

o 00 



660 



o / 

o 00 

11 16 

21 32 

30 " 

37 07 

42 33 

46 44 

49 56 

52 23 

54 16 

55 40 

56 43 

57 28 

57 58 

58 17 
58 26 
58 28 
58 21 

58 10 
57 53 
57 32 
57 06 
56 37 
56 04 

55 30 
54 52 
54 " 

53 29 
52 45 
51 59 

5X xo 

50 21 

29 
36 

47 41 
46 45 

45 47 
44 49 

43 49 
42 47 

41 44 
40 41 

39 35 

38 29 
37 21 
36 13 
35 04 
33 53 

32 40 

31 28 

30 14 

28 59 

27 43 
26 27 

25 09 
23 50 

22 31 
21 II 
19 49 
18 28 

17 06 

15 43 
14 19 

12 54 
II 29 
10 05 



% 



8 

7 
5 

4 
2 
I 
o 



38 

13 

47 
21 

54 

27 
00 



670 ! 68«> 



/ 


/ 


00 


00 


40 
w 39 


8 24 
16 18 


26 29 


23 24 


33 03 
38 22 


29 32 


34 39 


42 37 


3853 


45 59 


42 20 


4839 


45 06 


50 43 


47 20 


52 20 


4907 


53 34 


50 30 


5430 


51 36 


55 " 


52 25 


55 39 


53 02 


55 57 


53 28 


56 05 


53 44 


5606 


53 51 


56 01 


53 52 


55 51 


53 47 


55 35 


53 36 


55 M 


53 21 


54 50 


53 o» 


54 21 


52 37 



53 51 
53 16 
52 40 
52 01 
51 20 
50 36 

49 5« 
49 04 
48 15 
47 24 
46 32 
45 38 

44 42 
43 45 
42 48 
41 49  
40 48 
39 45 I 



3842 
3738 
36 32 
35 25 
34 18 
33 09 

31 58 
3047 
25 35 
28 22 
27 07 

25 53 

24 36 

23 19 
22 02 

20 44 
19 24 
18 04 

16 43 
15 23 
14 01 

12 38 

" 15 

9 51 



I 



I 



8 
7 
5 
4 
2 
I 
O 



27 
03 

39 
15 
50 

25 
00 



5 

4 
2 
I 
O 



32 

09 
46 

23 
00 



52 10 

5» 40 
51 07 
50 31 
49 53 
49 13 

48 30 
47 45 
46 59 
46 II 

45 21 
44 29 

43 36 
43 42 

41 45 

4048 

39 50 
38 49 

3646 

35 41 
34 37 
33 31 
32 23 

3> >5 
30 06 
28 55 
27 44 
26 32 

25 18 

24 03 
22 47 
21 

20 

18 58 I 

17 40 I 

16 22 

15 02 

»3 43 . 
12 22 • 

II 00 
938 

8 16 
654 



590 



o 00 
7 21 
14 22 
20 48 
26 29 
31 22 

38 56 
41 47 
44 07 

46 01 

47 33 

48 46 

49 43 

50 27 

50 59 

51 22 

51 36 

51 42 
51 43 
51 37 
51 26 
51 " 
50 52 

50 29 
50 02 
49 32 
49 00 
48 
47 



:s 



4708 
46 26 
45 42 
44 56 
44 09 
43 20 

42 29 
41 36 
4043 
39 47 



3» 50 
37 52 

36 5a 
3552 
34 50 
33 46 
3243 
31 37 



S 



30 30 
22 

14 
27 05 
25 55 
24 43 



23 30 
22 17 

21 03 

IQ 48 
18 32 
17 15 

15 59 
14 41 

13 23 
12 05 

10 45 
9 26 

8 05 

V^ 

4 04 
2 43 
I 21 
o 00 



Hour Ancl«« 



li. 
O 







9 



10 



11 



12 



10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
50 
00 



In Morth Utltndf, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from North to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from North to West. 

In Soith latitude, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from South to East; and 
when the sUr is setting or West of the meridian, the Ubulated azimuths are reckoned from South to West. 

When the latltade and deellaatloB are of dllTereiit Banie, the tables are to be entered with the supplement of the hour angle and the 
supplement of the tabulated azimuth is to be taken for the required true bearing. 
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AZIMUTH OR TRUE BEARING. 



IJI.TI1 


X'BB 490. 




DBCUNATION— SAME NAME AS— I^ATITUDE. 




I^ATITIJDE 490. 


JUonr Ancfle. 


600 


61° 


620 


63° 


640 


66O 


660 


67° 


68O 


690 


70° 


0onr Angle. 


li. 


m. 


o / 


t 


/ 


/ 


' 


/ 


/ 


/ 


/ 


t 


/ 


lis in* 


O 


OO 


O OO 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 




lO 


631 


548 


512 


4 40 


i ^3 


3 49 


3 28 


3 10 


2 52 


237 


2 23 


10 




30 


12 46 


II 24 


10 17 


9 15 


8 22 


7 35 


653 


6 16 


8 28 


5 13 


4 45 


20 




SO 


18 35 


16 42 


15 02 


13 36 


12 20 


II 14 


10 12 


9 18 


744 


7 04 


SO 




40 


23 50 
28 27 


21 32 


19 29 


17 42 


16 05 


14 40 


13 23 


12 13 


II 09 


10 12 


9 19 


40 




60 


25 51 


23 32 


21 27 


19 35 


17 54 


16 22 


14 59 


13 42 


12 33 


II 29 


60 


1 


OO 


32 26 


29 40 


27 08 


24 52 


22 47 


20 53 


19 09 


17 35 


16 07 


14 48 
i& 54 


13 33 


1 00 




lO 


35 50 


32 57 


30 19 


27 54 


2541 


23 38 


21 45 
24 06 


20 00 


18 24 


15 31 


10 




20 


38 42 


3548 


33 06 


30 36 


28 16 


26 06 


22 14 


20 30 


1853 


17 22 


20 




30 


41 05 


3^ 13 


35 30 


32 58 


30 34 


28 20 


26 14 


Tl 


22 26 


20 43 


19 06 


SO 




40 


43 03 


40 14 


37 33 


35 00 


32 35 


30 19 


28 10 


24 13 


22 25 


20 42 


40 




50 


44 41 


41 55 


39 17 


3646 


34 21 


32 03 


29 52 


2747 


2549 


23 57 


22 II 


60 


2 


OO 


46 00 


43 20 


40 45 

41 58 


38 16 


35 52 


33 34 


31 23 


29 17 


27 16 


2520 


23 31 


2 00 




lO 


47 04 


44 29 


39 32 


37 " 


34 53 


32 42 


3035 


2833 


26 36 


24 44 


10 




20 


47 54 
4835 


45 24 


42 58 


40 36 


38 17 


36 01 


33 51 


31 44 


2942 


27 44 


2550 
26 50 


20 




30 


46 09 


43 48 


41 28 


39 12 


37 00 


34 50 


32 44 


30 43 


28 43 


SO 




40 


49 02 


46 43 


44 26 


42 10 


39 58 


3748 


35 41 


33 37 


31 35 


29 36 


27 42 


40 




50 


49 21 


4708 


44 55 


42 44 


40 35 


3827 


36 22 


34 20 


32 20 


30 22 


28 28 


60 


3 


OO 


49 33 


47 25 


45 »8 


43 »o 


41 05 


39 00 


36 57 


34 57 


3258 


31 02 


29 08 


3 00 




lO 


49 39 


47 34 


45 31 


43 28 


41 26 


39 25 


37 25 


35 27 


33 30 


31 35 


29 42 


10 




20 


49 38 


47 38 


45 39 


43 40 


41 41 


39 44 


37 47 


35 51 


33 56 


32 03 


30 II 


20 




30 


49 32 


47 36 


45 41 


43 47 


41 51 


39 56 


38 02 


36 09 


34 16 


32 24 


30 35 


SO 




40 


49 21 


47 30 


45 39 


43 47 


41 55 


40 04 


38 13 


36 22 


34 31 


32 41 


30 54 


40 




50 


49 05 


47 »9 


45 31 


43 43 


41 55 


40 06 


38 18 


36 30 


34 41 


32 53 


31 08 


60 


4 


OO 


48 46 


47 03 


45 19 


43 34 


41 49 


40 04 


38 18 


36 33 


3448 


33 02 


31 17 


4 00 




lO 


48 23 


46 43 


45 03 


43 22 


41 41 


3958 


38 15 


3633 


34 49 


33 06 


31 24 


10 




20 


4758 


46 21 


44 44 


43 06 


41 27 


39 48 


38 08 


36 27 


34 47 


33 05 


31 26 


20 




30 


47 28 


45 55 


44 21 


42 46 


41 II 


39 34 


37 57 


36 20 


34 41 


33 02 


31 24 


SO 




40 


4656 


45 27 


43 55 


42 24 


40 51 


3? »7 


37 43 


36 07 


34 32 


32 56 


31 19 


40 




50 


46 22 


44 55 


43 27 


41 58 


40 28 


38 57 


37 25 


35 53 


34 20 


32 46 


31 12 


60 


5 


OO 


45 45 
45 06 


44 20 


42 55 


41 30 


40 02 


38 34 


37 05 


35 35 


34 tH 
33 46 


32 33 


31 00 


6 00 




lO 


43 45 


42 22 


40 59 


39 34 


38 08 


36 42 


35 M 


32 17 


304' 


10 




20 


44 24 


43 06 


41 46 


40 25 


39 03 


37 40 


36 16 


34 51 


33 24 


31 58 


30 31 


20 




30 


43 42 


42 25 


41 08 


39 50 


38 30 


37 09 


3548 


34 25 


33 02 


31 37 


30 12 


SO 




40 


42 56 


41 42 


40 28 


39 " 
38 32 


37 55 


3636 


35 17 


33 57 


32 36 


31 13 


29 50 


40 




50 


42 09 


4058 


39 45 


37 17 


36 01 


34 45 


33 27 


32 07 


30 48 


29 27 


60 


6 


OO 


41 21 


40 II 


39 02 
38 15 


37 50 


3638 


35 24 


34 10 


32 54 


31 37 


30 20 


ao 01 


6 00 




10 


40 30 


39 23 


37 07 


35 57 


34 45 


33 33 


32 19 


31 06 


29 50 


^ 34 


10 




20 


39 39 
38 46 


3834 


37 28 


36 21 


35 14 


34 05 


32 55 


31 44 


30 31 


29 19 


28 04 


20 




?2 


37 43 


36 39 


35 35 


34 29 


33 22 


32 14 


31 05 
30 26 


29 55 


2844 


27 33 


SO 




40 


37 51 


36 50 


35 49 


3446 


33 43 


3238 


31 32 


S38 


28 09 


27 00 


40 




60 


36 55 


3556 


34 56 


33 57 


32 55 


31 52 


30 49 


29 44 


27 32 


26 25 


60 


7 


OO 


35 57 


35 00 


34 03 


33 05 


32 06 


31 05 


30 04 


20 01 
28 17 


2758 


2654 


2549 


7 00 




lO 


34 58 


3403 


3308 


32 12 


31 15 


30 16 


29 17 
28 29 


27 16 


26 14 


25 10 


10 




20 


33 58 


3306 


32 12 


31 17 


30 23 


29 26 


27 31 


26 32 


25 32 


24 31 


20 




SO 


32 57 


32 06 


31 15 


30 23 


29 29 


28 35 


27 40 


26 43 


2547 


24 49 


23 51 


SO 




40 


31 55 


31 06 


30 17 


29 26 


28 35 


27 42 


26 50 


25 56 


25 00 


24 05 


23 08 


40 




60 


30 52 


3005 


29 16 


28 28 


27 39 


26 49 


25 57 


25 06 


24 13 


23 19 


22 25 


60 


8 


OO 


20 46 

28 40 


29 01 


28 15 


27 29 


26 42 


25 53 


25 05 


24 15 


23 24 


22 32 


21 41 


8 00 




10 


2758 


27 13 


26 29 


2543 


24 57 


24 10 


23 23 


22 34 


21 45 


20 54 


10 




20 


27 34 


26 52 


26 II 


25 28 


2444 


24 00 


23 15 


22 30 


21 43 


20 56 


20 08 


20 


• 


SO 


26 26 


2546 


25 07 


24 26 


23 44 


23 02 


22 19 


21 35 


20 51 


20 05 


19 20 
18 31 


SO 




40 


25 17 


24 40 


24 02 


23 23 


22 43 


22 02 


21 21 


20 40 


19 57 


19 15 


40 




60 


24 08 


23 32 


22 55 


22 18 


21 41 


21 02 


20 24 


19 44 


19 04 


18 23 


17 41 


60 


9 


OO 


22 57 


22 23 


21 48 


21 14 


20 37 


20 01 


10 24 
18 25 


1847 


• 

18 09 


17 30 


16 51 


9 00 




lO 


21 46 


21 13 


20 40 


20 07 


19 34 
18 29 


18 59 


17 49 


17 13 


1636 


15 59 


10 




20 


20 34 


20 02 


10 32 
18 22 


19 01 


17 57 


17 24 


16 50 


16 16 


15 42 


15 07 


20 




SO 


19 20 


18 52 


17 53 


17 24 


16 54 


16 23 


15 51 


15 19 


14 46 


14 14 


SO 




40 


18 06 


17 40 


17 12 


16 45 
1536 


16 17 


15 49 


15 20 


u 51 


14 21 


13 51 


13 20 


40 




60 


16 52 


16 27 


16 02 


15 " 


14 43 


14 17 


13 50 


13 22 


12 54 


12 26 


60 


lO 


OO 


15 36 


15 13 


14 50 


1426 


14 02 


13 39 


13 M 


12 49 


12 23 


II 57 


II 30 


10 00 




lO 


14 20 


14 00 


13 38 


13 17 


" 54 
II 46 


12 32 


12 10 


II 46 


• II 23 


1059 


1035 


10 




20 


13 04 


1245 


12 26 


12 06 


II 25 


II 05 


10 44 


10 23 


10 01 


9 39 


20 




SO 


11 47 


II 30 


II 12 


10 55 


10 36 


10 18 


10 00 


9 41 


9 21 


9 02 


842 


SO 




40 


10 30 


10 15 


9 59 

845 


9 43 


27 
8 17 


9 II 


854 


8 37 


8 21 


8 03 


746 


40 




60 


9 " 


859 


8 32 


8 03 


7 49 


7 34 


7 19 


7 04 


648 


60 


11 


OO 


7 54 


74a 


7 30 


7 18 


7 07 


655 


6 43 


6 29 


6 16 


6 04 


551 


11 00 




lO 


636 


625 


6 15 


606 


556 


546 


5 35 


5 25 


5 14 


5 03 


4 52 


10 




i 20 


5 16 


509 


501 


4 53 


4 45 


4 37 


4 29 


4 20 


4 12 


403 


3 54 


20 




SO 


358 


3 52 


3 46 


3 40 


3 33 


3 28 


3 22 


3 15 


3 09 


3 02 


2 50 


SO 




40 


2 38 


2 35 


2 31 


2 26 


2 22 


2 19 


2 15 


2 10 


2 06 


2 Q2 


I 57 


40 




60 


I 20 


I 17 


I 15 


I 14 


I II 


I 10 


I 07 


I 05 


I 03 


I 01 


59 


60 


12 


OO 


00 


00 


00 


 00 


00 


00 


00 


00 


00 


00 


00 


12 00 



In North latlt«d«, when the 8tar is rising or East of the meridian, the tabulated azimuths are reckoned from North to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from North to West. 

In Soath latitude, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from South to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from South to West. 

When the latltade and deellnfttlon are of different name, the tables are to be entered with the supplement of the hour angle and the 
supplement of the tabulated azimuth is to be taken for the required true bearing. 
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AZIMUTH OR TRUE BEARING. 



IiATITn»B 60°. 



DECUNATION— SAME NAMB AS— LATITUDE. 



liATITUlIB 500. 



Honr Aiisl«« 



O 



3 



6 



9 



lO 



11 



IS 



OO 
lO 

SO 
40 
50 

OO 
lO 

»o 

SO 
40 
50 

OO 
lO 
20 
SO 
40 
50 

OO 
lO 
20 
SO 
40 
50 

OO 
lO 
SO 
SO 
40 
50 

OO 
lO 
30 
SO 
40 
50 

OO 
lO 
SO 
SO 
40 
60 

OO 
lO 
SO 
SO 
40 
60 

OO 
lO 
SO 
SO 
40 
60 

OO 
lO 
SO 
SO 
40 
60 

OO 
lO 
SO 
SO 
40 
60 

OO 
lO 
SO 
SO 
40 
60 
OO 



S4' 



S6' 



I 



^ 



22 

33 



63 
61 

59 44 
57 55 
56 03 
54 12 

5a 18 
50 24 
48 28 
46 31 
44 32 
42 32 

40 29 
38 26 
36 22 
34 
32 
2958 

27 46 
25 32 
23 19 
21 03 

1847 
16 29 

14 09 
II 49 

9 29 
7 06 

4 45 
2 22 

o 00 



80 00 
74 48 
6938 
64 35 
59 39 
54 53 

50 18 

45 55 
41 44 

37 46 
34 00 
30 25 

27 02 

23 49 
20 46 

17 51 
15 05 
12 25 

09 52 
07 26 

05 04 
02 47 
00 
98 

96 23 
94 21 
92 22 
26 



8 32 
8639 

84 48 
82 58 
81 10 
79 21 
77 34 
7548 

74 02 
72 15 
70 30 

6843 
6656 

65 09 



o / 
180 00 

174 38 
169 20 
164 09 
159 06 
154 14 

149 32 
145 05 
140 51 

136 50 
133 02 
129 26 

126 01 
122 48 

"9 45 
116 50 
114 04 
III 25 

108 53 
106 28 
104 07 
loi 52 
9940 

97 33 

95 29 
93 29 
qi 31 
8935 
87 42 
8550 

84 00 
82 II 
80 24 
78 37 
76 51 
75 04 

73 18 
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In Nortli Utltade, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from North to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from North to West. 

In South latltade, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from South to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from South to West. 

When the latltade and dMllBatlon are of dlffereat Baine, the tables are to be entered with the supplement of the hour angle and t be 
supplement of the tabulated azimuth is to be taken for the required true bearing. 
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AZIMUTH OR TRUE BEARING. 
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In North Utltadej when the star is rising or East of the meridian, the tabulated azimuths are reckoned from North to East; and 
when the «tar is setting or West of the meridian, the tabulated .izimuths are reckoned from North to West. 

In Soath latltade, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from South to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoued from South to West. 

When the latltade and deellnatlon are of different name, the tables are to be entered with the supplement of the hour angle and the 
supplement of the tabulated azimuth is to be taken for the required true bearing. 
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AZIMUTH OR TRUE BEARING. 



liATITITDB 600. 



DSCI«INATION— SAME NAME AS— I«ATITUDE. 



I«ATITrDB 600. 
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82 48 
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64 18 
63 07 
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60 41 

P38 
14 
56 59 
55 45 

54 29 
53 12 
51 55 
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49 18 
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45 17 
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42 32 
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In North latltide, when the star is rising or East of the meridian, the tabnlated azimuths are reckoned from North to East; and 
when the star is setting or West of the meridian, the tabulated asimuths are reckoned from North to West. 

In Soath latltade, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from South to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from South to West. 

When the latltade and decllBstlon are of dilTtorcnt name, the tables are to be entered with the supplement of the hour angle and the 
supplement of the tabulated azimuth is to be taken for the required true bearing. 
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AZIMUTH OR TRUE BEARING. 



I«A7niTUI»K 500. 



DECLINATION— SAME NAME AS— I^ATITUDE. 
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20 20 


19 29 

18 35 


1742 
16 48 


1552 
14 56 


14 00 


13 02 


12 04 
II 06 


"a 


8 08 


708 


6 07 


5 07 


405 


3 04 


3 03 


I 03 


00 



0our Ancle. 



00 
30 
58 
23 
44 



12 00 



14 i( 
16 1: 



10 

12 

iS 06 

19 53 
21 31 

23 02 

24 24 

25 38 

26 44 

27 44 

28 36 

29 21 

30 00 

30 34 

31 01 
31 24 
31 41 

31 55 

32 03 
32 08 
32 09 
32 06 
32 00 

31 51 

31 39 
31 24 
31 06 
30 46 
30 23 
29 58 

39 32 

29 03 
28 32 

28 00 

25 

48 



U 



12 
32 



26 

25 
34 52 
34 10 
23 27 
22 43 

21 57 

31 II 
20 33 

19 34 
18 44 

17 54 

17 03 
16 10 
15 18 
14 24 
13 29 

13 33 
II 38 

10 42 

046 
§48 
750 

6 52 



5 

4 

3 

3 

I 
o 
o 



54 
55 
57 
58 
59 

59 
00 



ll. 
O 



2 



6 



8 



10 



11 



12 



00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
60 

00 
10 
20 
30 
40 
60 

<N> 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
60 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 
00 



In North latltade, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from North to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from North to West. 

In South laUtnde, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from South to I;,ast; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from South to West. 

When the latitude and declination are of different name, the tables are to be entered with the supplement of the hour angle and the 
supplement of the tabulated azimuth is to be taken for the required true bearing. 
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AZIMUTH OR TRUE BEARING. 



DBCLINATION— SAMB NAME AS— I^TITUDB. 




I^TITUDB 610. 



330 



180 00 

173 14 
166 35 

160 09 
154 02 
Z48 16 

142 54 

137 53 

133 15 
X28 56 

124 58 
121 17 

117 52 
114 40 
HI 41 
108 51 
lOb II 
103 39 



loi 16 
9858 I 

96 45 ' 
94 3S 
92 35 



I 



I 



340 



o / 
80 00 

72 56 
66 00 
50 20 
53 00 
47 04 

41 35 
36 29 

31 48 I 
27 29 

23 30 

ly 51 

16 26 ' 
»3 15 . 

10 IS 

07 31 , 

<M 53 

02 23 

I 

100 02 
97 46 I 
95 36 I 

03 30 I 
91 29 



7^ 0- 
88 40 


"7 <*' 

8738 


8647 


85 46 


8456 


83 57 


83 08 


82 10 


81 21 


80 25 


7936 


7842 



77 52 
76 10 
74 28 
72 47 
71 06 
69 36 

67 46 
66 06 
64 27 
62 47 
61 06 
59 25 

57 44 
56 02 
54 20 
52 36 
50 52 



49 42 


4908 


47 55 


47 22 


46 06 


45 35 


44 18 


43 47 


42 20 
40 3« 


41 59 


4008 


3845 


38 17 



76 59 

75 18 
73 37 
71 58 
70 17 

6839 

67 00 
65 21 

63 43 
62 03 

60 24 

5844 

57 04 
55 24 

53 41 
52 00 
50 17 
48 33 

4648 
45 03 

43 17 
41 29 

39 39 
37 50 



36 25 
34 32 
32 38 
30 42 

2845 
26 48 

24 49 

22 49 
20 47 
18 46 



55 


16 42 


50 


14 39 


^ 


12 35 

10 30 


31 


8 25 


24 


6 19 


16 


4 13 


09 


2 07 


00 


00 



36° 


Hour. 


Allele. 


/ 


li. 


in. 


80 00 





00 


72 36 




10 


65 2J 




30 


58 2S 




80 


51 52 




40 


45 46 




60 


40 09 


1 


00 


34 59 




10 


30 16 




30 


25 56 




30 


21 58 




40 


18 19 




50 


14 56 


2 


00 


II 48 




10 


08 52 




30 


06 08 




30 


03 32 




40 


01 05 




50 


98 46 


3 


00 


96 32 




10 


94 24 




»o 


92 20 




30 


90 22 




40 


88 26 




60 


8634 


•4 


00 


84 44 




10 


82 57 




»o 


81 ZI 




80 


79 28 




40 


77 46 




SO 



7605 

74 24 
72 46 
71 09 
69 29 

67 51 

66 14 
6436 
62 59 
61 21 

59 41 
58 03 

56 24 
54 45 
53 04 
51 23 
49 41 
4758 

46 14 

44 31 

42 

40 

39 10 
37 22 



35 59 


35 31 


34 06 


3341 


32 13 


31 49 


30 19 


2Q 56 

28 02 


28 23 


2627 


26 07 


24 30 


24 II 


22 32 


23 14 

ao 16 


ao 32 


18 31 


18 17 


16 29 

14 38 


16 17 


14 X7 


13 25 


13 IS 


10 23 


10 14 


8 18 


8 II 


614 
409 


"a 


3Q5 


2 03 


00 


00 



6 



8 



10 



11 



12 



00 
10 
30 
30 
40 
60 

00 
10 
30 
30 
40 
60 

00 
10 
30 
30 
40 
50 

00 
10 
30 
30 
40 
60 

00 
10 
30 
30 
40 
50 

00 
10 
30 
30 
40 
60 

00 
10 
30 
30 
40 
50 
00 



In Korth latltade, when the star is rising or Bast of the meridian, the tabulated azimuths are reckoned from North to Bast; and 
when the star is setting or West of the mericuan, the tabulated azimuths are reckoned from North to West. 

In South latltade. when the star is risins or Bast of the meridian, the tabulated azimuths are reckoned from South to Bast; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from South to West. 

When the latitude and deeUnatlon are of different name, the tables are to be entered with the supplement of the hour angle and the 
supplement of the tabulated azimuth is to be taken for the required true bearing. 

5682 — 02 14 
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AZIMUTH OR TRUE BEARING. 



i^mrrtrsm 51°. 




DECUNATION- 


-SAME NAME AS— LATITUDE. 




liATrrUDE 51<>. 


Honr Angle. 


36° 

f 


370 

/ 


38° 

/ 


390 

__ 

/ 


40° 

/ 


410 

f 


420 

r 


430 

1 / 


440 

/ 


450 


460 


470 

/ 


Hour Angle. 


]!• m. 


! ' 


/ 


li« m. 


00 


180 00 


180 00 


180 00 


180 00 


180 00 


180 00 


180 00 


1 180 00 


180 00 


180 00 


180 00 


180 00 


00 


10 


172 13 


171 48 


171 17 


170 43 


170 02 


169 14 


168 15 


' 167 02 


165 30 


16329 


160 44 


156 45 


10 


20 


164 38 


163 48 


162 51 


161 46 


160 30 


159 01 


157 13 


155 03 


, 152 22 


, 148 58 


144 35 


138 44 


20 


30 


157 23 


156 13 


154 55 


153 25 


151 43 


149 42 


147 22 


144 36 


' 141 17 


137 14 


132 19 


, 126 14 


SO- 


40 


150 35 


149 II 


147 3^ 


145 49 


143 48 


141 29 


138 50 


135 47 


132 13 


128 04 


123 12 


' 117 31 


40 


50 


144 19 


142 44 


HO 59 


139 01 


136 49 


134 22 


131 35 


1 128 27 


124 55 


120 52 

1 


116 18 


, III II 


50 


1 00 


138 36 


136 53 


135 02 


132 58 


130 42 


128 II 


125 2^ 


122 20 


118 55 


1 

' "5 07 


no 56 


106 19 


1 00 


10 


133 21 


131 35 


12C) 41 


127 35 


125 19 


122 50 


120 08 


117 10 


113 56 


no 24 


106 34 


102 26 


10 


20 


128 36 


1 2b 49 


124 55 


122 49 


120 36 


118 II 


"5 34 


"2 45 


109 43 


106 26 


102 56 


99 12 


20 


30 


124 16 


122 29 


120 36 


118 34 


116 23 


114 03 


III 35 


108 55 


106 04 


103 03 


99 50 


96 25 


30 


40 


120 18 


118 34 


116 43 


114 44 
111 16 


112 38 


no 24 


108 02 


105 32 


102 52 


100 04 


97 06 


94 00 


40 


50 


116 42 


114 59 


113 n 


109 15 


107 08 


104 53 


102 31 


100 01 


97 25 


94 39 


91 48 


50 


2 00 


113 21 


III 41 


109 57 


108 06 


106 10 


104 oS 


102 00 


99 46 


9726 


94 59 


92 26 


8947 


2 00 


10 


no 15 


108 38 


106 58 


105 lO 


103 20 


loi 24 


99 23 


97 16 


95 04 


92 47 


90 24 


87 56 


10 


20 


107 22 


105 48 


104 12 


102 29 


100 43 


9852 


9^ 57 


94 57 


92 53 


90 44 


88 30 


86 II 


20 


30 


104 39 


103 09 


1 01 36 


99 58 


98 16 


96 30 


94 42 


92 47 


90 50 


.88 48 


86 41 


84 31 


30 


40 


102 07 


100 40 


99 09 


97 35 


95 58 


94 17 


92 33 


90 45 


8854 


8<>59 


84 59 


82 57 


40 


50 


99 44 


98 19 


96 52 


95 22 


9348 


92 12 


90 32 


88 49 


87 04 


85 14 


83 21 


81 25 


50 


3 00 


97 26 


96 05 


94 41 


93 13 


^46 


qo 12 


8837 


86 58 


85 17 


83 34 


81 47 


79 57 


3 00 


10 


95 »5 


93 56 


02 35 


91 10 
89 14 


88 17 


86 46 


85 12 


83 36 


81 57 


80 15 


7831 


10 


20 


93 10 


91 54 
8954 


90 35 


8752 


86 27 


84 59 


83 29 


81 58 


80 23 


78 46 


77 06 


20 


30 


91 09 


88 40 


87 21 


86 02 


84 40 


83 17 


81 51 


80 22 


78 52 


77 19 


75 43 


30 


40 


89 12 


88 00 


8647 


85 32 


84 15 


82 57 


81 36 


80 14 


78 49 


77 22 


75 53 


74 22 


40 


50 


87 18 


86 09 


8458 


8345 


82 32 


81 16 


7958 


78 39 


77 17 


75 54 


74 ») 


73 01 


50 


4 00 


85 29 


84 21 


83 13 


82 03 


8051 


7938 


78 23 


77 06 


75 49 


74 28 


73 06 


71 43 


4 00 


10 


S3 40 


82 35 


81 29 


80 21 


79 12 


78 01 


76 49 


75 35 


74 19 


73 03 


71 43 


70 24 


10 


20 


81 54 


80 51 


79 47 


7842 


77 35 


76 26 


75 17 


74 05 


72 52 


71 38 


70 22 


n^ 


20 


30 


80 11 


79 10 


78 08 


77 03 


75 59 


74 52 


73 45 


72 36 


71 26 


70 15 


69 00 


30 


40 


7830 


77 30 


76 29 


75 27 


74 25 


73 20 


72 15 


71 09 


70 00 


68 52 


67 40 


66 29 


40 


50 


76 48 


75 51 


74 52 


73 52 


72 51 


71 49 


70 45 


69 41 


68 36 


67 28 


66 20 


65 10 


50 


5 00 


75 09 


74 13 


73 15 


72 17 


71 18 


70 17 


69 16 


68 14 


67 10 


6605 


64 59 


63 52 


5 00 


10 


73 30 


72 36 


71 40 


70 43 


6946 


68 47 


6748 


66 48 


6545 


64 43 


63 39 


62 35 


10 


20 


71 53 


71 00 


70 06 


69 10 


68 14 


67 17 


66 20 


65 21 


64 22 


63 21 


62 19 


6i 16 


20 


30 


70 16 


69 24 


68 31 


67 37 


6643 


65 47 


64 51 


6355 


62 57 


61 58 


bo 58 


59 57 
5838 


30 


40 


68 38 


67 48 


6657 


6605 


65 12 


64 18 


63 23 


62 28 


61 32 


60 35 


5936 


40 


50 


67 03 


66 13 


65 23 


64 33 


63 41 


62 49 


6156 


61 03 


60 08 


59 12 


58 16 


57 19 


50 


6 00 


65 26 


6438 


63 49 


62 59 


62 10 


61 19 


60 28 


59 35 
58 09 


5843 


57 49 


5fe 54 


55 59 


6 00 


10 


63 51 


63 03 


62 15 


61 27 


6038 


5? 49 
58 19 


5859 


57 18 


56 25 


55 32 


54 39 


10 


20 


62 13 
6036 


61 27 


60 42 


59 55 


5908 


57 31 


56 41 


55 52 


55 01 


54 10 


53 17 


20 


30 


5? 52 


59 07 


58 21 


57 35 


56 49 


56 02 


55 14 


54 26 


53 36 


52 46 


51 56 


30 


40 


5859 


58 15 


57 32 


56 47 


56 03 


55 18 


54 32 


53 45 


52 59 


52 II 


51 23 


50 34 


40 


60 


57 21 


56 40 


55 57 


55 14 


54 31 


53 46 


53 02 


52 17 


51 32 


50 46 


49 58 


49 II 


50 


7 00 


55 44 


55 02 


54 21 


53 39 


52 57 


52 14 


51 31 


50 47 


50 04 


49 19 


4833 
47 oS 


47 47 


7 00 


10 


54 06 


53 25 


52 44 
51 <^ 


52 04 


51 23 


50 41 


50 00 


49 17 


48 34 


47 51 


46 23 
44 58 


10 


20 


52 26 


•51 47 
50 08 


50 29 


49 48 


49 08 


48 28 


47 47 


47 05 


46 23 


45 41 


20 


30 


50 45 


49 30 


48 51 


48 13 


47 33 


46 55 


46 16 


45 35 


44 55 


44 14 


43 32 


SO 


40 


49 05 


48 20 
46 48 


47 52 


47 15 


46 38 


45 59 


45 21 


44 43 


44 05 


43 25 


42 45 


42 06 


40 


50 


47 24 


46 12 


45 37 


45 01 


44 23 


43 47 


43 10 


42 33 


41 55 


41 16 


40 38 


50 


8 00 


45 41 


45 06 


44 32 


43 57 


43 23 


42 47 


42 12 


41 36 


41 00 


40 23 


39 47 


39 10 


8 00 


10 


43 57 


43 25 


42 51 


42 17 


41 44 


41 OQ 


40 36 


40 02 


39 27 


3851 


38 16 


37 40 


10 


20 


42 13 


41 41 


41 09 


40 37 


40 04 


39 31 


38 59 


38 26 


37 53 


37 18 


36 44 


36 10 


20 


30 


40 27 


39 57 


39 26 


38 55 


38 23 


37 52 


37 21 


36 49 


36 17 


35 45 


35 12 


34 39 


30 


40 


38 41 


38 12 


37 42 


37 13 


36 43 


36 12 


35 42 


35 11 


34 41 


34 09 


33 38 


33 07 


40 


50 


36 54 


36 26 


35 57 


35 28 


34 59 


34 31 


34 02 


33 33 


33 04 


32 35 


32 05 


31 34 


50 


9 00 


35 05 


34 38 


34 " 


33 43 


33 16 


3248 


32 21 


31 54 


31 26 


30 57 


30 29 


30 00 


9 00 

IB tf^ 


10 


33 15 


32 50 


32 24 


31 57 


31 32 


31 06 


30 39 


30 13 


29 47 


29 20 


28 53 


28 26 


10 


20 


31 25 


31 01 


30 36 


30 12 


29 47 


29 22 


28 58 


28 32 


28 07 


27 42 


27 16 


26 51 


20 


30 


29 34 


29 10 


28 47 


28 23 


28 00 


27 36 


27 14 


26 50 


26 26 


26 02 


25 39 


25 14 


30 


40 


27 40 


27 18 


26 57 


26 35 


26 13 


25 51 


25 29 


25 07 


24 45 


24 23 


23 59 


23 37 


40 


50 


25 47 


25 27 


25 06 


24 4v5 


24 25 


24 05 


23 44 


23 23 


23 03 


22 41 


22 21 


21 59 


50 


10 00 


23 52 


23 33 


23 14 


22 55 


22 36 


22 18 


21 58 


21 39 


21 20 


21 00 


20 41 


20 21 


10 00 


10 


21 56 


21 38 


21 21 


21 03 


20 46 


20 28 


20 II 


19 53 


19 36 


19 18 


18 59 


18 42 


10 


20 


20 00 


19 44 


19 28 


19 12 


18 56 


18 40 


18 24 


18 08 


17 52 


17 35 


17 IS 


17 00 


20 


30 


18 02 


17 48 


17 34 


17 19 


17 04 


16 50 


16 35 


16 21 


16 06 


15 51 


15 37 


15 21 


30 


40 


16 04 


15 51 


1538 


15 26 


15 13 


14 5? 


14 46 


14 33 


14 21 


14 07 


K 53 


13 40 


40 

mm ^^ 


50 


14 05 


13 54 


13 42 


13 31 


13 19 


13 08 


12 57 


12 46 


12 34 


12 23 


12 II 


II 59 


50 


11 00 


12 05 


II 56 


II 46 


II 36 


II 27 


II 17 


II 07 


10 57 


10 47 


10 38 


10 28 


10 17 


11 00 


10 


10 06 


9 58 


9 49 


9 41 


9 32 


9 24 


9 17 


9 09 


9 00 


851 


8 44 


8 35 


10 


20 


8 05 


7 59 


7 52 


7 45 


7 39 


7 32 


7 25 


7 19 


7 12 


7 06 


6 59 


6 53 


20 


30 


6 05 


5 59 


5 54 


5 50 


5 45 


5 39 


5 34 


5 29 


5 24 


5 20 


5 15 


5 09 


30 


40 


4 03 


3 59 


356 


3 53 


3 50 


3 47 


3 43 


3 39 


3 37 


3 33 


3 30 


3 26 


40 


50 


2 02 


2 00 


I 58 


I 56 


1 55 


1 53 


1 52 


I 50 


I 49 


I 47 


I 45 


I 43 


50 


12 00 


CX) 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 

1 


12 00 



In North latitude, when the star is risinp^ or East of the meridian, the tabulated azimuths are reckoned from North to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from North to West. 

In Sonth latltads, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from South to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from South to West. 

When the latitude and declination are of different name, the tables are to be entered with the supplement of the hour angle and the 
supplement of the tabulated azimuth is to be taken for the required true bearing. 



211 



AZIMUTH OR TRUE BEARING, 



IjATIT 


lU. 


1°. 

48° 

O t 


4»o 

/ 


DECLINATION- 


-SAME 


NAME AS— LATITUDE. 


58° 

f 


LATITUDE 510. 


Hour J 
li. 


500 


51° 


5 20 

/ 


530 

f 


540 

/ 


55*= 

/ 


56° 

f 


67° 

c / 


5»o 

. 


Hoar Ancle. 


/ 


' 


li* in* 


o 


oo 


i8o OO 


180 00 


180 00 




00 


00 


00 


00 


()0 


uo 


00 


00 


00 




10 


»5o 37 


140 15 


121 II 


8g 02 


56 18 


36 36 


25 54 


19 37 


J5 34 
2^ 45 


12 45 


10 43 


9 08 


10 




20 


130 49 


119 58 


10^ 31 
98 55 


88 03 


70 15 


55 02 


43 27 


34 ^i 


24 06 


20 31 


17 42 


20 




30 


118 45 
no 56 


109 37 


8705 


75 00 


63 39 


53 45 


45 30 


3846 


33 19 


28 52 


25 14 


30 




40 


103 24 


95 03 


86 07 


7<> 59 


68 06 


59 52 


52 28 


46 00 


40 27 


35 41 


31 37 


40 




50 


105 26 


99 07 


92 18 


8508 


7748 


70 33 


6336 


57 06 


51 10 


45 49 


41 04 


36 52 


50 


1 


OO 


101 i8 


95 53 


90 09 


84 10 


78 02 


71 56 


65 57 


60 14 


54 50 


49 50 


45 15 


41 06 


1 00 




lO 


98 00 


93 16 


88 20 


S3 11 


77 56 


72 39 


67 25 


62 20 


57 28 


52 51 


48 31 


44 29 


10 




20 


95 15 


91 "3 


86 42 


82 12 


77 3^ 


72 57 


68 20 


63 47 


59 21 


55 04 


51 01 


47 10 


20 




30 


92 51 


89 06 


85 13 


81 13 


77 07 


72 58 


68 50 


64 43 


60 40 


56 44 


52 56 


49 17 


30 




40 


90 44 
8849 


87 20 


83 50 


80 13 


76 32 


7248 


69 02 


65 18 


61 35 


57 56 


54 23 


50 56 


40 




50 


8543 


82 32 


79 U 


75 53 


72 28 


69 03 


65 36 


62 11 


58 47 


55 28 


52 !• 


60 


2 


OO 


87 02 


84 II 


81 15 


78 14 


75 10 


72 02 


6853 


65 42 


62 32 


59 22 


5^ 15 


53 10 


2 00 




lO 


85 22 


82 44 


80 01 


77 M 


74 24 


71 31 


6835 


6558 


62 41 


59 44 


5648 


53 53 


10 




20 


83 4'^ 


81 20 


78 50 


76 14 


73 35 


70 55 


6S II 


65 27 


62 40 


59 54 


57 09 


54 23 


20 




30 


82 iS 


79 59 


7738 


75 >3 


72 45 


70 15 


67 42 


65 07 


62 32 


59 55 


57 19 


54 42 


30 




40 


80 51 


78 41 


76 29 


74 12 


71 54 


69 33 


67 09 


64 44 


62 iS 


59 49 


57 21 


54 52 


40 




50 


79 27 


77 24 


75 19 


73 II 


71 00 


68 48 


66 32 


64 15 


61 57 


59 37 


57 16 


54 55 


50 


3 


OO 


78 05 


76 09 


74 II 


72 09 


70 07 


68 00 


65 52 


63 43 


61 31 


59 19 


57 06 


54 51 


3 00 




lO 


76 44 


74 54 


73 02 


71 07 


6<) 10 


67 II 


65 10 


63 08 


61 02 


58 57 


56 49 


M 41 


10 




20 


75 24 


73 3^ 


7» 54 


70 05 


68 14 


66 20 


64 25 


62 29 


60 30 


58 29 


56 28 


54 26 


20 




30 


74 06 


72 27 


70 46 


69 02 


67 16 


65 29 


63 39 


61 47 


59 54 


57 y< 


56 03 


54 06 


30 




40 


72 50 


71 14 


69 38 


^7 58 


66 17 


^ 35 


62 50 


61 04 


59 15 


57 26 


55 35 


53 42 


40 




50 


71 33 


70 02 


68 29 


6654 


65 18 


63 39 


62 00 


60 iS 


58 ,M 


5649 


55 02 


53 15 


50 


4 


OO 


70 17 


68 50 


67 21 


65 50 


64 18 


62 43 


61 07 


59 30 


57 51 


56 10 


54 28 


52 45 


4 00 




lO 


69 01 


67 38 


66 12 


64 45 


f>3 17 


tJi 45 


60 14 


.«y8 4i 


57 05 


55 28 


53 50 


52 10 


i2 




20 


67 4b 


66 25 


65 03 


63 40 


62 14 


60 47 


59 19 


57 49 


56 18 


54 45 


53 II 


51 34 


*S 




30 


66 31 


65 13 


63 55 


62 33 


61 12 


5948 


58 23 


5^> 56 


5528 


53 59 


52 29 


50 56 


30 




40 


65 16 


64 00 


62 44 


61 27 


60 08 


58 48 


57 25 


56 02 


54 37 


53 II 


51 44 


50 15 


40 




50 


64 00 


62 47 


61 34 


60 20 


59 03 


57 46 


56 27 


55 07 


53 45 


52 21 


50 57 


49 32 


50 


5 


OO 


62 45 


61 35 


60 23 


^il 


57 58 


5643 


55 28 


54 10 


52 51 


51 31 


50 09 


4847 


5 00 




lO 


61 29 


60 21 


59 13 


5^ 52 


55 40 


54 26 


53 12 


51 56 


50 38 


49 19 
48 28 


47 59 


10 




20 


60 12 


59 07 


58 01 


56 54 


55 45 


S4 35 


53 25 


52 12 


50 59 


49 44 
48 48 


47 II 


20 




30 


58 56 


57 53 


56 49 


55 43 


54 37 


53 30 


52 22 


51 12 


50 00 


47 35 


46 21 


30 




40 


57 39 


56 37 


55 35 


54 33 


53 29 


52 24 


51 17 


50 10 


49 01 
4ft 01 


47 5' 


46 41 


45 28 


40 




50 


56 2 


55 21 


54 22 


53 21 


52 20 


51 16 


50 13 


49 07 


46 53 


45 45 


44 36 


50 


6 


OO 


55 04 


54 OS 


53 08 


52 09 


51 09 


50 08 


49 06 


48 03 
4658 


46 59 


45 54 


44 48 


43 40 


6 00 




lO 


53 45 


52 48 


51 53 


50 y> 


4958 
48 46 


4859 


47 59 


45 5f^ 


44 53 


43 49 


42 44 


10 




20 


52 26 


51 32 


50 37 


49 42 


47 49 


46 52 


45 52 


44 52 


43 51 


42 50 


41 46 


20 




30 


51 05 


50 >3 


49 20 


48 27 


47 33 


46 37 


45 41 


44 45 


43 47 


42 48 


41 49 


40 48 


30 




40 


49 45 


48 54 


48 03 


47 12 


46 19 


45 26 


44 32 


43 37 


42 41 


41 44 


40 47 


3^ 47 


40 




50 


48 24 


47 35 


46 46 


45 55 


45 05 


44 13 


43 21 


42 28 


41 34 


40 3^ 


3Q 43 


38 45 


60 


7 


OO 


47 01 


46 14 


45 27 


44 .^ 


43 49 


43 00 


42 09 


41 17 


40 24 


39 32 

38 25 


38 38 


37 43 


7 00 




lO 


45 39 


44 52 


44 07 


43 20 


42 33 


41 45 


40 56 


40 06 


39 15 


37 33 


36 39 


10 




20 


44 15 


43 30 


42 46 


42 01 


41 15 


40 29 


39 42 


3854 


38 05 


37 16 


36 2f. 


35 35 


20 




30 


42 51 


42 07 


41 25 


40 41 


39 5>^ 


39 12 


38 27 


37 41 


36 5-1 


36 07 


35 18 


34 29 


30 




40 


41 25 


40 43 


40 03 


39 21 


38 38 


37 55 


37 II 


3627 


35 42 


34 5^^ 


34 10 


33 22 


40 




50 


39 59 


39 20 


38 40 


37 59 


37 19 


36 37 


35 54 


35 12 


34 28 


33 44 


33 00 


32 15 


60 


M 


OO 


3832 


37 54 


37 15 


36 3^> 


35 57 


35 17 


34 37 


33 56 


33 14 


32 31 


31 49 


31 05 


8 00 




10 


37 04 


3^5 27 


35 51 


3S 13 


M 3^ 


33 57 


33 19 


32 39 


31 59 


31 18 


30 38 


2U 5^" 


10 < 




20 


35 3<' 


35 00 


34 2S 


33 4'* 


33 13 


32 J,f> 


31 59 


31 21 


3" 43 


30 04 


29 25 


28 45 


20 




30 


34 06 


33 32 


32 58 


32 24 


31 49 


31 14 


30 38 


30 03 


2q 26 


28 4^ 


2S 12 


27 33 


30 




40 


32 36 


32 03 


31 31 


30 58 


30 26 


2q 51 


29 17 


28 43 


28 08 


27 33 


26 57 


26 21 


40 




50 


31 04 


30 33 


30 03 


2^ 31 


29 00 


28 2S 


27 55 


27 22 


26 4g 


26 15 


25 42 


25 07 


50 


9 


OO 


29 31 


29 02 


28 34 


2S 03 


27 M 


27 03 


2^ 33 


26 01 


25 3" 


24 58 


24 25 


23 53 


9 00 




lO 


27 59 


27 30 


27 03 


26 35 


26 06 


25 38 


25 09 


24 40 


24 10 


23 3^< 


23 «^ 


22 3S 


10 ' 




20 


26 25 


25 58 


25 32 


25 0^ 


24 40 


24 12 


23 44 


23 17 


22 49 


22 21 


21 52 


21 22 


20 ' 


> 


30 


24 50 


24 26 


24 01 


2i 3^ 


23 II 


22 45 


22 20 


21 53 


21 27 


21 (K) 


20 33 


20 05 


30 • 




40 


23 »5 


22 52 


22 29 


22 05 


21 42 


21 17 


20 53 


20 29 


20 OS 


II) 40 


19 14 


18 4S 


40 




50 


21 38 


21 17 


20 ,«/) 


20 34 


20 12 


19 50 


19 27 


19 04 


18 42 


18 IS 


17 55 


17 30 


50 


lO 


OO 


20 02 


Hi 41 


19 22 


ig 02 


18 41- 


18 21 


iS 00 


17 39 


17 «7 


16 56 


16 34 


16 12 


10 00 




lO 


iS 24 


18 06 


17 48 


17 29 


17 10 


16 51 


16 32 


16 12 


15 52 


15 33 


15 13 


14 53 


10 




20 


16 46 


16 2q 


16 12 


15 55 


15 38 


15 21 


15 04 


14 46 


14 28 


14 II 


13 52 


13 33 


20 




30 


IS 08 


14 52 


14 3'> 


14 21 


14 05 


»3 51 


13 35 


13 19 


13 03 


12 47 


12 30 


12 14 


30 




40 


13 27 


13 13 


13 00 


12 47 


12 33 


12 20 


12 06 


II 52 


II 38 


11 23 


II oS 


10 53 


40 




50 


II 48 


" 35 


II 24 


II 12 


II 01 


10 48 


10 36 


10 23 


10 TI 


9 58 


«> 45 


9 33 


50 


11 


OO 


10 07 


9 57 


^ 47 


9 37 


9 27 


9 16 


9 06 


8 55 


8 44 


8 34 


8 22 


8 M 


11 00 




lO 


8 27 


8 18 


8 10 


8 OT 


7 53 


7 44 


7 35 


7 26 


7 17 


7 OS 


6 59 


6 50 


10 




20 


6 46 


<» 39 


^32 


625 


6 19 


6 11 


6 05 


5 5-^ 


5 50 


5 43 


5 35 


5 2S 


20 




30 


5 05 


4 5^» 


4 54 


4 4«) 


4 44 


4 39 


4 33 


4 2S 


4 22 


4 i: 


4 12 


4 07 


30 




40 


3 23 


3 20 


3 »<^ 


3 13 


3 10 


306 


3 03 


2 .S«i 


2 55 


2 S2 


248 


2 45 


40 




50 


I 42 


I 40 


I 38 


I 37 


I 35 


I 33 


I 32 


I 3« 


1 2S 


I y. 


I 24 


1 22 


50 


12 


OO 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


12 00 



In North latitnde, when the star is risinji; or East of the meridian, the tabulated azimuths are reckoned from North to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from North to West. 

In Konth latitude, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from South to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from South to West. 

When the latitude and deellnatlon are of different name, the tables are to be entered with the supplement of the hour angle and the 
Bupplement of the tabulated azimuth is to be taken for the required true bearing. 
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AZIMUTH OR TRUE BEARING. 



I^ATITUDE 510. 



DECLINATION— SAMK NAME AS— LATITUDE. 



LATITIJDE 510. 



li. 
O 



8 



6 



9 



10 



11 



12 



OO 
lO 
30 
30 
40 
50 

OO 
10 
20 
30 
40 
50 

OO 
10 
20 
30 
40 
50 

OO 
lO 
SO 
30 
40 
60 

OO 
lO 
20 
SO 
40 
60 

OO 
10 
20 
30 
40 
50 

OO 
lO 
20 
SO 
40 
60 

OO 
lO 
20 
SO 
40 
50 

OO 
lO 
20 
SO 
40 
50 

OO 
lO 
20 
SO 
40 
50 

OO 
lO 
20 
SO 
40 
60 

00 
lO 
20 
SO 
40 
50 
OO 



60° 


61° 


O ' 


/ 


O OO 


00 


7 55 


6 56 


15 26 


13 34 


22 13 


19 42 


28 09 


25 09 


33 10 


29 53 


37 19 


33 56 


40 46 


37 21 


43 33 


40 II 


45 49 


42 31 


47 37 


44 27 


49 03 


45 59 


50 11 


47 15 


51 02 


48 14 


51 41 


49 00 


52 08 


49 33 


52 26 


49 59 


52 35 


50 14 


52 37 


50 22 


52 33 


50 23 


52 22 


50 18 


52 08 


50 09 


51 49 


49 54 


51 26 


49 36 


50 59 
50 31 


40 14 
48 4S 


4958 


48 19 


49 22 


47 47 


4845 


J?^ 


48 06 


47 23 
46 38 


45 57 


45 16 


45 53 


44 33 


45 05 


43 47 


44 15 


43 01 


43 25 


43 13 


42 32 


41 23 


41 38 


40 30 


3848 


39 37 
3» 43 


37 47 


37 49 


3649 


3648 


3551 


35 46 


34 51 


34 44 


33 50 


33 40 


32 48 


32 34 


31 46 


31 29 


30 42 


30 22 


29 37 


20 13 
28 04 


28 31 
27 23 


26 54 


36 15 


25 44 


25 06 


24 33 


2357 


23 20 


22 46 


22 07 


21 35 


20 53 


20 22 


1909 


18 23 


17 56 


17 06 


16 42 


15 50 


15 27 


14 33 


14 12 


13 15 


12 56 


" 57 


II 40 


10 38 


10 24 


9 20 


9 06 


8 00 


748 


6 41 


631 


5 21 


. 5 13 


4 01 


3 55 


2 40 


2 37 


I 21 


I 18 


00 


00 



o / 

o 00 

6 07 

12 01 

17 33 
23 33 
26 59 

30 52 
34 12 
37 02 

39 25 

41 25 

43 03 

44 24 

45 30 

46 21 

47 02 
47 33 

47 53 

48 07 
48 14 

48 15 
48 09 

47 59 
47 45 

47 27 
47 05 
46 40 
46 12 
45 40 
45 07 

44 31 
43 54 
43 12 

42 30 
41 45 

40 59 

40 12 
39 22 



630 



64° 



P 



31 
37 39 
36 46 

35 50 

34 54 
33 57 
32 57 

31 58 
30 56 
29 54 

28 51 

27 46 
26 41 

25 35 
24 27 
23 21 

32 12 
21 02 

19 52 
18 41 
17 29 
16 17 

15 04 
13 51 
12 38 
II 23 
10 08 
853 



7 
6 

5 
3 

2 
I 
o 



37 
22 
06 

49 
33 
17 
00 



o 00 

5 26 

10 42 

15 41 
20 18 

24 26 

28 07 
31 20 
34 08 
36 31 
3832 

40 13 

41 40 

42 49 

43 47 
44 



45 
45 35 

45 53 

46 04 
46 10 
46 09 
46 04 
45 53 

45 40 
45 21 
44 59 
44 
44 
43 36 

43 03 
43 27 

41 50 
41 10 

40 28 
39 45 

3859 
38 13 
37 25 

36 34 
35 42 
34 50 

33 55 

32 59 
32 03 

31 05 
30 06 

29 05 

28 05 

37 03 

25 59 
•'4 55 
23 49 

32 43 

21 36 
20 29 
19 21 
18 II 
17 02 
15 52 

14 41 

13 30 
12 18 
II 05 

9 53 
839 



7 
6 

4 

3 
2 
I 
o 



25 
12 

57 
44 
29 
15 
00 



65< 



66< 



O r 

00 

4 51 
9 35 

14 06 
18 18 
22 09 

25 37 

28 42 

31 24 

33 46 

35 48 
37 32 

39 00 

40 \A 

41 16 

42 06 

42 46 

43 17 

43 40 

43 56 

44 05 
44 
44 
44 01 

43 51 
43 36 
43 18 
42 57 
42 32 
42 04 

41 34 
41 01 
40 27 

39 49 
39 10 
3829 

37 47 

37 02 

36 16 
35 28 

34 38 
3348 

32 56 

32 02 

31 07 

30 13 

29 15 

38 17 

27 17 

26 17 

25 16 
34 14 

33 II 

32 06 

31 02 

ig 56 
18 50 
17 42 
16 35 

15 26 

14 17 
13 08 
II 58 
10 47 

9 36 
8 25 

7 14 
6 02 

4 50 
338 
2 25 

1 12 

o 00 



o / 
o 00 



i 



21 

37 



12 42 

16 33 

30 07 



O / 

o 00 

3 55 

7 46 

II 28 

15 00 

18 17 



37 45 

38 49 

39 43 

40 37 

41 02 

41 30 

41 48 
43 02 

42 09 

42 II 

43 08 

43 02 

41 51 
41 36 
41 18 

40 56 
40 31 

40 04 

39 35 
39 02 

38 28 
37 52 
37 13 

36 33 
35 50 
35 07 
34 21 

33 34 
32 45 

31 55 
31 04 
30 II 

39 18 



28 23 

27 27 

a6 39 
25 31 
24 32 
23 33 
33 31 

31 38 

20 26 
19 21 
18 18 
17 12 
16 05 
15 00 

13 53 
12 46 

II 38 
10 30 

Q 21 
8 11 



7 
5 
4 

3 

2 
I 
o 



02 

51 
42 

33 
21 
10 
00 



6 

5 
4 
3 

2 
I 
o 



49 
41 
34 
26 
16 
08 
00 



33 22 


21 iq 


26 19 


24 06 


28 54 


2636 


31 12 


28 50 


33 13 


30 47 


3458 


32 31 

«1 A ^V<^ 



070 


/ 


00 


3 32 


7 01 


10 23 


13 3^* 


16 39 

1 

1 _o 



34 02 

35 20 

36 27 

37 23 

38 10 
3848 

39 IS 

39 41 
3958 

40 09 

40 15 
40 15 

40 12 
40 04 
39 52 
39 37 
39 19 
3857 

38 33 

38 06 
37 36 
37 05 
36 31 
35 54 

35 16 
34 37 
33 55 

33 13 
32 28 

31 41 

30 54 
30 04 

20 14 

39 32 

27 29 
26 36 

25 40 
24 44 

23 46 
22 49 

21 49 
20 50 

10 49 
1847 
17 44 
16 41 

1538 
14 33 

13 28 
12 23 

11 17 
10 10 

9 04 
7 57 



22 05 
24 26 
26 35 
28 30 

30 12 

31 41 

33 00 
3408 
35 06 

35 55 

36 36 

37 09 
37 36 

37 55 

38 10 
38 19 
38 22 

38 22 

38 17 
3809 
37 56 
37 41 
37 23 

37 00 
36 36 
36 10 
35 40 
35 09 

34 35 

34 00 
33 23 

32 43 
32 03 
31 20 
30 36 



29 50 

35 04 
38 15 
37 26 
26 35 
2543 

24 50 
23 56 
23 00 
22 05 
21 08 
20 10 



19 II 
18 i: 



II 

[2 

17 II 
16 10 

15 09 
14 07 

13 03 
12 00 
10 56 
52 

47 
7 42 



6 

5 

4 

3 

2 

I 
o 



37 

31 

25 

19 
12 

06 

00 



68° 


t 


00 


3 " 
6 21 


9 25 
12 21 


15 10 


1748 
20 14 
22 28 


24 30 
26 21 

28 00 


29 29 

30 47 



690 



31 55 

32 54 

33 44 

34 27 

35 03 
35 32 

35 54 

36 II 
36 23 
36 30 

36 32 
36 30 
36 24 
36 15 

36 02 
35 46 

35 27 

35 05 
34 42 
34 15 
3346 
33 i6 

32 42 
32 07 
31 31 
30 51 
30 12 

29 30 

28 46 
38 03 

37 16 

36 38 
25 40 
24 51 

23 59 
23 07 

23 15 
21 20 
20 26 
19 30 

18 32 

17 3 
16 3 

15 38 
M 39 
13 39 

12 38 

II 36 

10 35 

9 33 

8 31 

7 27 



6 

5 
4 

3 

2 

I 
o 



24 
20 

17 
12 

08 

04 
00 



00 

2 53 
546 

8 33 
" 15 

13 49 

16 14 
18 31 
20 37 

22 33 

24 18 

25 55 

27 22 

28 39 

29 46 

30 46 

31 37 

32 21 

32 58 

33 29 

33 55 

34 14 
34 28 
34 37 

34 42 
34 43 
34 40 
34 33 
34 22 
34 10 

33 53 
33 34 
33 13 
3248 

32 22 

31 54 

31 23 

30 51 

30 16 

29 39 

3Q 01 
38 22 

37 43 

26 59 

26 16 
25 30 

24 44 

23 56 

23 oS 

33 18 

31 37 

20 35 

19 42 

18 49 

17 54 
16 59 
16 03 
15 06 

14 09 
13 10 

12 13 
II 13 
10 13 

9 13 
8 13 
7 12 

6 II 
5 09 
4 08 

3 06 
2 04 

1 02 
o 00 



700 





/ 





00 


2 


37 


5 


13 


7 45 1 


10 


13 


12 


35 


It 


^I 


18 


54 


20 


44 


32 


25 


23 57 


25 


30 


26 


35 


27 


42 


28 


41 


29 34 1 


30 


18 


30 


56 


31 


29 


31 


56 


32 


17 


32 32 


32 45 


32 52 


32 55 


32 54 


32 49 


32 42 


32 32 


32 


18 


32 


01 


31 


42 


31 


31 


30 57 


30 31 


30 


03 


2933 1 


S 


00 
26 


27 50 1 


27 


14 


36 


35 


25 55 1 


25 


M 


24 31 


23 47 


23 


01 1 



Hour An^le* 



22 15 

31 37 
20 38 

18 07 

17 15 
16 21 

15 28 
14 32 
13 38 
12 42 

" 45 
10 49 

9 51 

853 
7 55 
657 



5 
4 
3 

2 
2 
I 

o 



57 
58 
59 

59 
00 
00 
00 



ll. 
O 



3 



6 



8 



9 



10 



11 



12 



in. 
00 
10 
20 
30 
40 
50 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
SO 
40 
50 
00 



In North Utlt«d«, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from North to East; and 
when the star is setting or West of the meridian, the tabulated azimuthsare reckoned from North to West. 

In 8o«tJi latitude^ when the star is rising or East of the meridian, the tabulated azimuths are reckoned from South to Bast; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from South to West. 

When the latltode and declination are of different name, the tables are to be entered with the supplement of the hour angle and the 
supplement of the tabulated azimuth is to be taken for the required true bearing. 
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AZIMUTH OR TRUE BEARING. 



liATITIJBE S2P. 




DECLINATION- 


SAME NAME AS— LATITUDE. 




liATlTUDE 52^ 


Hoar Angle. 


240 

1 


250 


260 


1 

270 i 

1 

/ 


280 

/ 


290 

f 


300 


31° 


320 


330 

t 


340 


850 


Hour Angle* 


Ii* m* 


■/ 


f 1 


' 


: / 


f 

^ 180 CO 


/ 


/ 




It* m* 


O OO 


180 00 


180 00 


180 00 


180 00 


180 00 


180 00 


180 00 


180 00 


180 00 


180 00 


180 00 


00 


lO 


175 08 


175 01 


i4^ 


174 44 


174 35 


174 25 


174 14 


174 01 


173 49 


173 34 


166 44 


173 01 


10 


30 


170 19 


170 04 ; 


169 31 


169 13 


16854 


16832 


168 09 


167 43 


167 15 


165 10 


20 


SO 


165 34 


165 13 


164 50 


164 24 


163 57 


163 29 


162 58 


162 23 


161 47 


161 07 


160 23 


159 33 


30 


40 


16055 


160 27 


15957 


159 24 


158 51 


158 14 


157 34 


156 51 


156 04 


155 13 


154 17 
148 33 


153 17 


40 


50 


156 24 


15549 


155 14 


154 35 


153 54 


153 II 


152 24 


151 33 


150 38 


149 39 


147 23 


50 


1 OO 


152 02 


151 22 


150 41 


149 58 


149 10 


148 22 


147 28 


146 31 


145 29 


144 24 


143 " 


141 54 


1 00 


lO 


147 49 


M7 04 


146 19 


145 31 


144 39 


143 46 


14248 


141 46 


140 40 


139 2S 


138 12 


136 49 
132 08 


10 


20 


143 45 


142 59 


142 09 


141 18 


140 22 


139 2S 


138 23 


137 18 


136 08 


134 54 


133 33 


20 


30 


J 39 52 


139 03- 


138 n 


137 16 


136 19 


135 18 


134 14 


13306 


131 53 


130 37 


129 16 


12748 


30 


40 


136 10 


135 18 


134 24 


133 27 


132 28 


131 26 


130 19 


129 00 

125 28 


127 56 


126 39 


125 16 


123 49 


40 


50 


132 38 


131 45 


130 49 


129 51 


128 50 


127 46 


126 39 


124 15 


122 55 


121 35 


120 07 


50 


2 00 


129 14 


128 20 


127 23 
124 08 


126 24 


125 23 


124 19 


123 II 


122 00 


120 46 


119 29 


118 07 


116 41 


2 00 


10 


126 00 


125 06 


123 09 


122 06 


121 03 


119 55 


118 44 


"7 31 


116 15 


114 53 


113 29 


10 


90 


"2 55 


122 00 


121 02 


120 03 


119 01 


"7 57 


116 50 


115 39 


114 28 


113 12 


III 52 


no 29 


20 


80 


"9 59 


119 03 


118 05 


117 06 


116 03 


115 00 


113 54 


112 45 
109 58 


III 33 


no 19 


109 01 


107 40 


30 


40 


117 09 


116 13 


115 16 


114 17 


113 16 


112 12 


III 07 


106 49 


107 36 


106 19 


105 01 


40 


50 


114 26 


113 31 


112 34 


III 35 


no 35 


109 33 


108 28 


107 21 


106 12 


105 01 


103 47 


102 30 


50 


a 00 


111 50 


no 55 


10958 


109 00 


108 00 


106 59 


105 56 


104 50 


103 43 


102 34 


lOI 21 


100 07 


3 00 


10 


109 18 
i<» 53 


108 24 


107 28 


106 31 


105 32 


104 33 


103 30 


102 25 
100 00 


loi 19 


ICO 12 


99 01 


97 49 


10 


20 


105 59 


105 04 


104 07 


103 10 


102 11 


loi 09 


99 02 


97 56 


9647 


95 37 


20 


30 


104 32 


103 39 


102 45 


101 49 


100 51 


99 54 


9853 


97 52 


q6 50 


95 45 
93 38 


94 39 


93 30 


30 


40 


102 15 


101 23 


100 30 


99 35 


9839 


97 42 


9643 
94 36 


95 43 
93 38 


94 41 


92 34 


i^S 


40 


50 


100 02 


99 II 


98 18 


97 25 


96 29 


95 34 


92 37 


91 36 


90 33 


60 


4 00 


97 53 


97 03 


96 11 


95 18 


94 24 


93 30 


92 33 


V^ 


^% 


8937 


S36 


87 33 


4 00 


10 


95 47 


94 57 


94 06 


93 14 


92 21 


01 27 
8929 


oo 32 

8835 


87 41 


86 41 


8540 


10 


20 


93 43 


92 55 


92 04 


91 14 
89 15 


90 21 
88 24 


87 40 


8645 


8548 


84 49 


8349 


20 


30* 


V 43 
8944 


Sg 


90 04 


87 33 


^n 


8545 


8452 


8356 


82 59 


82 01 


30 


40 


88 08 


87 19 


86 28 


8539 


8446 


8354 


83 01 


82 07 


81 11 


80 15 


40 


50 


8746 


87 00 


86 13 


85 24 


8436 


8346 


82 56 


82 03 


81 12 


80 19 


79 25 


7830 


50 


6 00 


85 51 


85 05 


84 18 


83 31 


82 43 


81 55 


81 05 


80 15 


79 24 


78 32 


77 40 


7646 


5 00 


10 


8357 


83 11 


82 26 


81 40 


80 52 


80 06 


79 16 


78 28 


77 38 


7647 


75 55 


75 04 


10 


20 


82 04 


81 10 
7^ 28 


8035 


79 49 


79 03 


78 16 


77 29 


7641 


75 53 


75 03 


74 13 


7322 


20 


30 


80 12 


7844 


78 00 


77 15 


76 29 


75 42 


74 55 


74 08 


73 19 


72 30 


71 41 


30 


40 


78 21 


77 3« 


76 54 
75 06 


76 11 


75 27 


74 42 


73 56 


73 10 


72 24 


71 37 


7048 


70 00 


40 


50 


76 31 


75 4V 


74 23 


7340 


7256 


72 12 


71 27 


70 41 


69 55 


69 oS 


68 21 


50 


« 00 


74 40 


73 59 


73 17 


72 35 
70 48 


71 52 


71 10 


70 26 


69 41 


6858 


68 12 


67 26 


66 41 


« 00 


10 


72 51 


72 10 


71 28 


70 06 


69 23 


68 41 


6758 


67 15 


66 31 


65 46 


65 01 


10 


20 


71 01 


70 21 


69 40 


69 00 


68 19 


67 39 


6657 


66 15 


65 32 


64 49 


64 05 


63 22 


20 . 


30 


69 11 


68 32 


67 53 


67 13 


6632 


6552 


65 II 


64 31 


63 49 


63 06 


t2 25 


61 42 


SO 


40 


67 21 


66 42 


66 04 


65 25 


64 46 


64 07 


63 27 


62 46 


62 06 


61 24 


60 44 


60 02 


40 


50 


65 31 


64 53 


64 15 


63 37 


6258 


62 20 


61 41 


61 02 


60 22 


5942 


5901 


58 21 


50 


7 00 


63 40 


63 04 


62 26 


61 49 


61 II 


60 34 


59 56 


59 17 


5839 


58 CO 


57 20 


5641 


7 00 


10 


61 49 


61 12 


6036 


60 00 


59 23 


5846 


5809 


57 32 


56 54 


56 16 


55 38 


54 59 


10 


20 


59 57 


59 22 


58 45 


58 II 


57 35 


56 59 


56 22 


55 46 


55 09 


54 32 


53 55 


53 17 


20 


30 


58 05 


57 30 


56 55 


56 21 


55 45 
53 56 


55 10 


54 35 


53 59 


53 22 


52 47 


52 II 


51 35 


30 


40 


56 II 


55 38 


55 03 


54 30 


53 21 


52 47 


52 13 


51 38 


51 03 


50 2S 


49 52 
48 09 


40 


50 


54 17 


53 44 


53 II 


52 38 


52 04 


51 32 


50 57 


50 24 


49 50 


49 16 


48 43 


50 


8 00 


52 21 


51 49 


51 16 


50 45 


50 12 


49 41 


49 07 


4*^35 


48 02 


47 2Q 


4656 


46 2t 

44 38 


8 00 


10 


50 25 


49 54 


49 22 


4851 


48 19 


4748 


47 «7 


46 45 


46 13 


45 42 


45 10 


10 


20 


4827 


47 57 


47 26 


46 56 


46 26 


45 55 


45 25 


44 54 


44 24 


43 53 


43 22 


42 51 


20 


30 


4620 


45 59 


45 30 


45 00 


44 30 


44 01 


43 31 


43 03 


42 33 


42 03 


41 33 


41 03 


SO 


40 


44 28 


43 59 


43 31 


43 03 


42 35 


42 06 


41 37 


41 Oi) 


40 41 


40 13 


39 44 


39 15 


40 


50 


42 27 


41 59 


41 32 


41 04 


40 37 


40 10 


39 43 


39 16 


38 48 


38 21 


37 53 


37 25 


50 

1 


e 00 


40 23 


39 57 


39 ?o 


39 05 


3838 


38 12 


37 46 


37 20 


36 53 


36 28 


36 01 


35 34 


9 00 ; 


10 


38 19 


37 54 


37 28 


37 03 


3638 


36 13 


35 49 


35 23 


34 yt 


34 34 


34 08 


33 44 


10 


20 


36 14 
34 06 


35 49 


35 25 


35 02 


3438 


34 14 


33 4«» 


33 26 


33 03 


32 39 


32 15 


31 51 


20 


30 


33 43 


33 20 


32 57 


32 35 


32 12 


31 50 


31 27 


31 05 


30 43 


30 20 


29 57 
28 03 


so 


40 


31 57 


31 35 


31 14 


30 52 


30 31 


30 11 


29 48 


29 27 


29 07 


28 45 


28 23 


40 


50 


2947 


29 27 


29 06 


28 46 


28 26 


28 07 


27 47 


27 26 


27 07 


26 47 


26 27 


26 07 


50 


10 00 


27 36 


27 17 


26 s8 


26 40 


26 21 


26 02 


25 44 


25 25 


25 07 


24 48 


24 30 


24 12 


10 00 


10 


25 23 


25 05 


24 48 


24 31 


24 13 


23 56 


2338 


23 21 


23 04 


22 47 


22 31 


22 13 


10 


20 


23 10 


22 53 


22 37 


22 22 


22 c6 


21 50 


21 33 


21 18 


21 02 


20 46 


20 31 


20 15 


20 


30 


20 55 
18 3ft 


20 40 


20 25 


20 11 


1956 


19 42 


19 28 


19 13 


»8 59 


1845 


IS 30 


18 16 


SO < 


40 


18 25 


18 II 


17 59 


17 45 


17 33 


17 20 


17 07 


16 55 


16 42 


16 29 


16 :6 


40 


50 


16 20 


16 09 


15 57 


15 46 


15 35 


15 24 


15 12 


15 01 


14 50 


14 38 


14 27 


14 16 


50 ' 


11 00 


14 02 


13 52 


13 42 


13 32 


13 23 


13 13 


13 03 


12 53 


12 44 


12 34 


12 25 


12 15 


11 00 


10 


II 43 


II 34 


II 26 


11 19 


11 10 


11 02 


10 53 


10 46 


10 38 


10 29 


10 22 


10 14 


10 


20 


9 23 


9 17 


9 10 


9 03 


857 


850 


8 44 


6 28 


8 30 


824 


8 17 


8 II 


20 


30 


7 03 


658 


653 


648 


6 43 


6 38 


633 


4 16 


6 18 


613 


609 


SO 


40 


4 42 


4 39 


4 35 


4 32 


4 29 


4 25 


4 22 


4 »9 


4 13 


4 09 


4 06 


40 


60 


2 21 


2 19 


2 18 


2 16 


2 14 


2 13 


2 11 


2 09 


a 08 


2 07 


2 05 


2 03 


50 


12 00 


00 


00 


00 


00 


00 


00 


00 


00 


CO 


00 


00 

1 


00 


12 00 



In Nortii Utitade, when the star is risinj^ or East of the meridian, the tabulated azimuths are reckoned from North to Bast; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from North to West. 

In 8eath latltad«, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from South to Bast: and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from South to West. 

When the latitude and der llaatlon are of different name, the tables are to be entered with the supplement of the hour angle and the 
supplement of the tabulated azimuth is to be taken for the required true bearing. 
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AZIMUTH OR TRUE BEARING, 




LATITUDE SS*^. 



DECI,I NATION— SAMK NAME AS— l^ATITUDE. 



liATITUDE 52°. 



O 



2 



6 



9 



lO 



11 



12 



in. 
OO 
lO 
20 
30 
40 
50 

OO 
10 
20 
30 
40 
50 

OO 
lO 
20 
30 
40 
50 

OO 
10 
20 
30 
40 
50 

OO 
lO 
20 
30 
40 
50 

OO 
lO 
20 
30 
40 
50 

OO 
10 
20 
30 
40 
50 

OO 
lO 
20 
30 
40 
50 

OO 
lO 
20 
30 
40 
50 

OO 
10 
20 
30 
40 
50 

OO 
lO 
20 
30 
40 
50 

OO 
lO 
20 
30 
40 
50 
OO 



8o OO 
72 41 
t)5 32 
5« 39 
52 09 
46 05 



37« 



180 00 



172 
164 

157 



40 29 


35 


20 


30 


36 


26 


i.S 


22 


16 


18 


36 


15 


11 


12 


01 


09 04 


06 


17 


03 40 


01 


12 


9850 


96 35 


94 


25 


92 


20 



QO 19 

88 22 

86 29 

84 37 
82 49 
81 02 



79 »« 


77 34 


75 51 


74 10 


72 30 


70 50 


69 II 


67 33 



65 54 

64 15 
62 37 

60 59 
59 19 
57 41 

56 01 
54 21 
52 40 
50 59 
49 17 
47 34 

45 49 
44 06 



42 20 


40 34 


3846 


ii> 58 


35 0? 

33 i« 


31 28 


29 34 


27 4' 


2548 


23 52 


21 57 


i<* 59 


18 02 


16 04 


14 05 


12 06 


10 05 


805 


6 04 


4 03 


2 02 


00 



19 

49 
39 



150 55 
144 40 

138 57 
133 43 
128 58 
124 37 
120 37 
116 59 

113 36 
no 29 

107 34 
104 50 
102 16 

99 49 

97 31 
95 i'^ 
93 '1 
>i 09 
10 

87 15 



^ 



85 23 
83 34 
81 47 
80 02 

78 19 
76 37 

74 56 
73 17 
71 37 
69 59 

68 22 

66 44 

65 06 
63 29 
61 52 
60 15 
58 37 
56 59 

5521 
53 42 
52 01 
50 21 
48 40 
d6 59 

45 16 
43 33 
41 49 
40 03 

38 18 
36 30 , 

34 42 ' 
32 53 t 
31 04 
29 12 

27 20 
25 27 

23 34 
21 39 
19 44 
1748 

15 51 

13 54 

II 56 

9 57 

7 58 

5 5^ 

3 59 

2 00 
o 00 



o / 

180 00 

171 54 
164 00 

156 31 
149 31 
143 06 

137 17 

131 59 
127 II 

122 50 

118 53 

"5 17 

"I 57 
108 51 

106 01 

103 19 

100 48 

98 25 

96 zo 

93 59 
91 54 
8955 
8758 
8605 

84 16 
82 28 
80 43 
79 01 
77 20 
75 39 

73 59 
72 22 

7044 

69 07 

67 31 

65 55 

64 19 

62 43 
61 07 

59 31 
57 54 
5b 18 

54 40 
53 01 
51 23 
49 44 
48 04 
46 24 

44 42 

43 00 
41 18 

39 33 
37 49 
36 03 

34 16 
32 28 

30 39 
28 50 

2659 
25 08 

23 16 

21 23 

19 28 

17 34 
15 38 
13 43 

II 46 
9 49 



7 

5 

3 
I 

o 



30O 





/ 


180 


00 


171 


24 


163 


04 


155 


13 


147 57 1 


141 


21 


135 


25 


130 05 1 


"5 


16 



40° 



52 
54 
56 
58 
00 



^ 



120 57 

117 01 
113 28 

no 12 
107 10 
104 22 
loi 45 

99 17 
96 57 

94 45 
92 37 
30 
38 
8645 

84 54 

8308 
81 22 

79 39 
77 57 
76 iS 

74 40 

73 02 
71 26 

69 51 

66 40 
65 05 

63 30 

61 55 
60 21 
58 46 
57 10 
55 35 

53 59 
52 21 

50 4* 
49 07 
47 27 
45 49 

44 08 
42 28 

4045 
39 03 
37 19 
35 35 

33 49 
32 03 

30 15 
28 27 
26 38 
24 48 



22 57 
21 05 

19 13 

17 19 

15 26 
»3 32 

" 37 
9 42 



46 

49 
53 
56 
00 



o / 

180 00 

170 51 
162 00 

153 45 
146 12 

139 25 

23 
00 

12-^ 12 

11^55 
"5 03 
m 33 

108 21 
105 24 
102 40 
100 06 
97 42 
95 26 

93 17 
91 14 
89 15 

87 30 

8529 
8341 

81 56 
80 13 
78 32 
76 53 
75 lb 
73 40 

73 04 
70 28 

6854 

67 21 

65 47 
64 14 

63 40 
61 07 

59 34 
58 00 
56 26 

54 51 

53 16 

51 41 
50 05 
48 28 

46 51 
45 13 

43 33 
41 54 
40 13 
38 32 
36 49 
35 06 

33 22 
31 36 
29 51 
28 03 
26 16 
24 28 

22 39 

20 48 

1857 
17 06 

15 13 
13 21 



410 



II 

9 

7 

5 

3 
I 

o 



27 

34 
39 
44 
50 

55 
00 



42° , 430 



O f 

180 00 
170 II 



i6o 


47 


152 04 


144 


12 


137 


15 



131 <*> 

125 44 
120 59 
116 45 
112 57 
109 32 

106 24 

103 32 

100 54 

98 24 

96 05 

93 53 



I 



91 47 
8947 



II 
9 
7 
5 
3 
I 
o 



47 
47 
87 52 
86 00 
84 12 
82 27 

80 45 

79 04 
77 26 
7548 
74 13 
72 38 

71 04 
69 32 

67 59 
66 26 

64 54 
63 23 

61 51 
60 19 

5846 
57 14 
55 41 
54 09 

52 35 
51 00 
49 25 
47 50 
46 14 

44 37 

42 59 
41 20 

39 41 
38 01 
36 20 

34 37 

32 55 
31 II 
29 26 
27 41 

25 55 
24 07 

22 19 
20 31 
18 41 
16 51 
15 01 
13 10 



17 
26 

33 
39 
47 
53 
00 



o / 

180 00 
169 24 
159 18 
150 06 

141 55 
134 48 



o / 

iSo 00 
168 26 

157 33 
147 48 

139 18 

132 03 



I 



128 38 


125 52 


123 15 
ii» 33 


120 32 


115 56 


114 24 


J" 54 


no 42 


108 20 


107 24 


105 08 


104 22 


102 14 


101 35 


99 33 
97 06 


99 02 


9b 38 


9448 


94 23 
93 16 


92 38 


90 35 



I 

fe 18 ! 

86 
84 

82 53 
81 n 

79 32 
77 52 
76 17 

74 42 
73 09 I 
71 35 

70 03 
6832 
67 02 

65 30 
64 00 

62 30 [ 

61 00 

59 29 

57 59 
56 28 

54 56 
53 24 

51 52 
50 19 

48 45 
47 II 
45 36 
44 01 

42 24 

40 47 
3908 

37 29 

35 50 

34 10 

32 28 
30 46 
29 02 
27 18 

25 33 
23 47 

22 01 
20 14 
18 25 
16 37 

14 47 
12 58 

n 08 

9 n 



26 

35 
43 
52 

QO 



88 38 
86 46 
8457 
83 13 
81 3' 
79 52 

78 15 
76 40 
75 06 

73 34 
72 03 
70 32 

69 02 

67 33 
66 04 

63 06 
61 38 

60 08 
5840 
57 10 
55 41 
54 II 
52 40 

51 10 

49 37 
48 05 

46 32 

44 59 

43 25 

41 49 
40 13 
3837 

3b 59 
35 20 
33 41 

32 00 
30 19 
28 38 
26 55 
25 12 
23 27 

21 42 

19 57 

iS 10 

16 22 

14 35 
12 47 

10 59 
9 09 



7 
5 
3 
I 
o 



440 



o / 

180 00 

167 15 
155 25 
145 03 

1^6 16 
1^28 55 

122 47 

117 35 
113 07 
109 14 
105 48 
102 45 



20 

30 
40 

50 
00 



II 
27 
45 
07 



45< 



180 00 

165 44 

152 

141 

132 



9958 
97 26 
95 05 
92 52 
QO 49 

88 51 

8659 

85 

83 

81 

80 

7832 

76 57 
75 23 
73 54 
72 24 

70 55 I 
69 27 

67 58 
66 31 
65 04 

63 37 
62 10 
60 43 

59 lb 

5748 
56 21 

54 52 
53 24 



51 


55 


50 


25 


4854 i 


47 


23 


45 


52 


44 


20 


42 47 


41 


13 


39 3« 


38 


03 


3b 


27 


34 49 


33 


12 


31 


32 


29 53 1 


28 


12 


26 


32 


24 49 


23 07 


21 


23 


19 39 


17 


54 


lb 


oS 


14 


22 


12 


35 


10 


48 


9 


01 


7 


13 


5 


25 


3 37 1 


I 


49 





00 



46 

45 
44 
125 22 

119 21 
114 19 
no 03 
106 22 
103 07 
100 14 

97 36 
95 12 
92 58 
54 



^ 



55 
87 04 

85 16 
8333 
81 54 
80 16 
78 42 
77 09 

75 39 
74 09 
72 41 
71 14 

69 47 
68 21 

6655 
b5 30 
64 04 
62 39 
61 13 

59 49 

58 23 
5b 5b 
55 30 
54 04 
52 37 
51 09 

49 40 
48 12 

46 43 
45 12 
43 42 
42 10 

40 37 
39 04 
37 30 
35 55 
34 19 
32 42 

31 05 
29 27 
27 48 
26 07 

24 27 
22 46 

21 04 
19 21 

17 38 
15 54 
14 09 

12 24 

10 39 

8 53 



460 



180 00 

163 45 
149 26 

137 46 
128 34 
121 20 

"5 32 
no 46 
106 46 
103 18 
100 lb 

97 35 

95 OS 
92 53 
90 48 
88 51 

8659 
85 13 

83 31 
81 53 
80 17 

78 44 

77 14 
75 45 

74 18 
72 51 
71 25 
70 01 
6837 
67 14 

65 49 
64 26 

63 03 
61 40 
60 17 

5853 

57 29 

5b 04 

54 40 

S3 15 

51 49 

50 23 

48 56 
47 29 
46 01 

44 32 
43 03 
41 32 

40 00 
?8 29 
36 57 
35 23 
3348 
32 14 

30 37 
29 01 
27 23 
25 44 
24 05 
22 25 

20 45 
19 03 
17 22 

15 40 
13 56 
12 13 

10 29 

845 



470 



. 7 07 


7 00 


5 20 


5 15 


3 34 


3 30 


I 47 


1 45 


00 


00 



Hour Aiiifle* 



180 00 
161 03 
M5 05 
132 51 
123 42 
116 45 

III 19 
106 54 
103 12 
100 03 
97 16 
94 48 

92 32 
90 29 
88 32 

8643 
84 58 
83 19 

81 43 
80 10 

78 39 
77 " 
75 44 
74 19 

72 55 
71 32 
70 09 
6847 
67 26 
66 04 

64 43 
63 22 
62 01 
60 40 
59 18 
57 57 

56 35 
55 12 
53 49 
52 25 
51 02 
49 3b 

48 II 
46 45 
45 19 
43 51 
42 23 
40 54 

39 24 

37 54 
36 23 
34 51 
33 18 
31 44 

30 09 

2934 
2658 

25 20 

23 43 
22 05 

20 26 

18 45 
17 06 

15 25 
13 44 
12 02 



10 

8 
6 

5 
3 
I 
o 



19 
36 

54 
10 

27 
44 
00 



O 



3 



6 



O 



10 



11 



12 



00 
10 
20 
30 
40 
60 

00 
10 
20 
80 
40 
60 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
30 
40 
60 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
60 

00 
10 
20 
30 
40 
60 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
60 

00 
10 
20 
30 
40 
60 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 
00 



In Neith Utltnde, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from North to East: and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from North to West. 

In Konth Utltnde, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from South to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from South to West. 

When the latitude and declination are of different name, the tables are to be entered with the supplement of the hour angle and the 
supplement of the tabulated azimuth is to be taken for the required true bearing. 
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AZIMUTH OR TRUE BEARING. 



liATITUDE 52^ 



DECI^INATION— SAME NAME AS— LATITUDE. 



I«AT1TIJDB S2°. 



Hoar Anffle. | 4M<' 49° 

-i 
i 



O 



6 



9 



10 



oo 

lO 

SO 
40 
50 

OO 
lO 
20 
30 
40 
50 

OO 
lO 
20 
30 
40 
50 

OO 
lO 
20 
30 
40 
50 

OO 
lO 
20 
30 
40 
50 

OO 
lO 
20 
30 
40 
50 

OO 
lO 
20 
30 
40 
50 

OO 
lO 
20 
30 
40 
50 

OO 
lO 
20 
30 
40 
60 

OO 
lO 
20 
30 
40 
50 

OO 
10 
20 
30 
40 
50 



o / 

i8o OO ' 
15708 
139 16 
126 45 

"7 59 
I" 54 

106 39 
102 42 

99 25 
96 36 

94 07 

9- 54 

8950 

87 57 
86 II 

84 30 
82 53 
81 21 

79 51 

78 23 

76^ 
75 34 
74 12 
72 50 

71 30 
70 10 
68 50 
67 32 

66 !2 

64 54 

63 35 
62 16 

6057 
5938 
58 18 

56 59 

55 39 
54 16 
52 58 

51 35 
50 u 

48 49 

47 25 
46 00 

44 35 
43 10 
41 43 
40 15 

3847 
37 17 
3548 
34 17 
32 46 
31 13 

29 40 

28 07 

j 26 32 

24 57 

23 20 

, 21 43 

20 06 
18 28 
16 50 
15 10 
13 30 
n 50 



11 


00 1 


10 10 


10 00 




10 


8 28 


8 21 




20 


6 47 


6 40 




30 


5 05 


5 00 




40 


3 24 


3 20 




50 


I 42 


I 40 


12 


00 


00 


00 



87 03 

85 21 

8345 
82 14 

8045 

79 20 

77 56 
76 35 
75 15 
73 56 
72 38 
71 20 

70 04 

6847 

67 31 
66 14 

64 59 
63 43 

62 26 
61 09 

50 53 

55 35 
57 18 

56 01 

54 41 
53 22 
52 04 
50 43 

49 23 
00 



ti 



46 38 
45 16 
43 52 
42 28 
41 02 

39 37 

38 10 
36 42 
35 14 
33 45 
32 14 
30 43 

29 12 

27 39 
26 06 

24 33 
22 58 
21 22 

19 47 
18 10 

16 33 

14 55 

13 17 

li 39 



50° 51' 














t 





/ 


180 


00 


180 


00 


151 


06 


140 50 


131 


22 


120 


28 


119 


13 


no 


01 


III 


19 


103 42 


105 


46 


99 


21 


lOI 


34 


96 


03 


98 


12 


93 24 


95 23 


% 


oS 


92 57 


09 


90 


48 


87 


21 


88 


51 


85 


42 



84 08 

82 40 

81 16 

79 53 
7833 
77 »6 

75 59 
74 43 
73 28 
72 15 
71 01 
6948 

68 35 , 
67 22 
66 09 
6456 

63 43 
62 29 

61 15 
60 01 
5847 
57 32 
56 16 
55 01 

53 43 
52 27 

51 09 
49 51 
4'T 31 
47 " 

45 51 
44 30 
43 08 

41 45 
40 21 

3857 

37 31 
36 05 

34 39 
33 " 
31 43 
30 13 

2843 
27 12 

25 41 
24 08 

22 35 
21 01 

19 27 

17 51 
16 16 

14 40 

13 04 
II 27 



o f 

180 00 
121 44 

105 51 
99 09 
95 i» 
92 24 

90 12 

88 20 
86 44 
85 II 
8346 
82 27 

81 09 

79 54 
78 41 

77 



50 
II 

33 
55 

17 

58 
o 00 



9 

8 

6 
4 
3 
1 
o 



76 
75 09 

73 59 
72 49 
71 40 
70 32 
69 23 
68 14 

67 04 

65 55 
64 46 

6336 
62 26 
61 15 

60 04 
5852 
57 40 
56 27 I 
55 U I 
54 00 

52 45 I 
51 30 
50 H 
4858 
47 41 
46 23 

45 03 
43 43 
42 23 
41 02 
39 40 
38 17 

36 
35 

34 03 
32 37 
31 II 
29 42 

28 14 
26 44 
25 15 
23 43 
22 12 
20 40 

19 07 

17 34 
16 00 
14 26 
12 5» 
" 15 



I 



39 
03 
27 
50 
14 

37 
00 



52« 



I 



89 01 
88 02 

87 03 
86 03 
85 04 

84 05 
83 05 
82 05 
81 06 
80 05 

79 05 

7805 

77 04 
76 03 

75 01 
74 00 
72 58 

71 56 

70 53 
69 49 

68 46 

67 42 

6637 

65 32 
64 27 
63 21 
62 14 
61 07 

59 59 



5» 46 
50 32 

49 »9 
48 04 

46 48 
45 32 

44 15 
42 56 

41 37 
40 18 

3858 

37 36 

36 14 
34 51 
33 27 
32 03 
30 37 
29 II 

27 44 
26 16 
24 48 
23 18 
21 48 
20 18 

1847 
17 15 

15 43 
14 10 
12 37 
II 03 



53° 



58 50 


57 36 


57 41 


56 30 


56 32 


55 22 


55 21 


54 14 


54 10 


53 05 


52 58 


5t 55 



9 
7 
6 

4 

3 
I 

o 



29 

55 
20 

45 
10 

35 
00 



o 00 
55 42 

69 50 

74 41 

76 43 

77 35 

77 49 
77 43 
77 23 
76 55 
76 19 

75 40 

74 56 
74 10 
73 21 
72 31 
71 38 

70 44 

69 49 

67^ 
6658 
6558 
64 59 

6358 
62 56 

61 54 
60 50 

5? 47 
58 42 



5045 
49 34 
48 22 

47 09 
45 55 
44 40 

43 25 
42 08 
40 51 
39 33 



9 
7 
6 

4 
3 



38 15 
36 55 

35 34 
34 13 
32 51 
31 28 
30 04 
28 39 

27 14 
25 48 
24. 21 
22 53 
21 24 
19 56 

i8 27 

1656 

15 26 

13 55 
12 23 

10 51 



18 

47 
14 
40 

07 

I 34 
o 00 



54' 



o 00 
3558 
54 24 
6308 
67 40 

70 10 

71 35 

72 19 
72 39 
72 40 
72 30 
72 II 



71 
71 
70 



44 
13 
37 



69 57 
60 14 

68 29 

67 42 
6652 
66 00 
6508 

14 
18 



64 
63 



62 22 
61 24 
60 26 
5926 

58 25 
57 23 

56 20 
55 16 
54 " 
53 05 
51 59 
50 52 



J? 



43 
34 
47 24 
46 13 
45 01 
43 48 

42 34 
41 20 
40 04 

3848 
37 31 
36 13 

34 54 
33 34 
32 14 

30 53 
29 30 

28 07 

26 44 

25 19 
23 54 
22 28 
21 01 
19 34 

18 06 

1638 

15 09 

13 39 
12 09 

10 39 

9 00 

7 38 
6 06 

4 34 

3 04 
I 32 
o 00 



55< 



56< 



o 00 
25 23 
42 46 
53 06 

59 17 
63 05 

65 29 

67 00 

^7 55 

68 27 

6839 
68 40 

68 30 
68 14 
67 49 
67 21 

66 47 
66 II 

65 31 
6448 

6404 
63 16 
62 27 
61 37 

60 44 
59 50 
5856 
57 59 
57 oi 
56 03 



o 00 
19 10 

34 19 
44 48 
51 47 
56 28 

59 38 
61 48 

63 16 

64 14 

64 50 

65 10 



48 41 
47 33 
46 25 
45 16 
44 06 
4a 56 

41 44 
40 31 
39 17 ' 
38 03 

36 47 
35 31 , 

34 14 
32 55 
31 36 , 
30 17 

28 56 I 
27 34 ' 

26 12 

24 50 
23 26 ' 

22 02 

20 37 
19 12 

17 45 
16 19 

14 51 
13 24 
" 55 
10 27 



58 
28 
00 

30 
00 

30 
00 



15 
12 



65 
65 
65 01 

64 43 
64 19 

63 50 

63 18 
62 42 
62 04 
61 22 
60 39 
59 52 

5905 
58 15 
57 24 
56 30 
55 3^ 
54 40 



55 03 


53 44 


54 02 


5245 


53 00 


51 46 


51 56 


5045 


50 52 


49 44 


49 47 


48 40 



II 
10 

8 

7 
5 
4 
2 
I 
o 



47 36 
46 31 
45 25 
44 18 

43 »o 
42 01 

40 51 
39 40 

38 28 

37 16 
36 02 

34 47 

33 31 
32 15 
30^ 
25 4X 
28 21 
27 01 

25 41 
24 20 

22 58 
21 36 
20 12 
18 49 

17 24 
15 59 
14 34 
13 07 



41 
15 

47 
20 

52 

24 

56 
28 
00 



57° 



o 

\i 
38 

45 
50 27 



00 
II 
08 
o: 



^ 



54 " 
56 50 

58 45 

60 07 

61 03 

61 39 

62 02 
62 II 
62 12 
62 03 
61 49 
61 29 

61 04 
60 35 
60 03 

59 26 
58 48 
5807 

56 3& 

55 51 
55 01 
54 10 
53 17 

52 24 
51 28 
50 31 
49 33 
48 34 
47 34 

46 31 
45 29 
44 25 
43 20 
42 13 
41 08 



58° 


59° 


Hour Anj 


r 


f 


U. 


00 


00 





12 25 


10 25 




23 31 


1959 
28 12 




32 36 




3942 


34 56 




45 «>4 


40 17 




49 06 


44 29 


1 


52 08 


47 45 




54 24 


, 50 17 




5606 


1 52 13 




57 20 


53 42 




58 12 


54 48 





59 
50 



37 39 
36 29 

35 17 
34 04 

32 50 

31 35 
30 20 

29 04 
27 47 
26 28 

25 10 

23 51 
22 30 
21 09 
19 48 
18 25 

17 03 

15 40 
14 16 
12 52 
II 27 
10 02 



5848 
59 10 
59 22 
59 23 
59 18 
59 06 

5849 
58 26 
58 00 
57 29 
56 55 
56 19 

55 40 

54 59 
54 15 
53 29 
52 43 
51 52 

51 02 
50 09 
40 16 
48 20 
47 23 
46 25 

45 25 

44 25 

43 23 

42 20 



41 

40 



16 
II 



39 06 
37 57 
36 50 
35 41 
34 30 
33 20 

32 07 
30 54 
25 41 
28 a6 
27 II 
25 55 

24 37 
23 20 
22 02 

20 43 I 
19 22 I 
18 03 I 

16 42 
15 20 

13 57 
12 36 

II 13 
9 50 



55 36 

56 10 
56 31 
56 44 
5646 
56 42 

56 32 
56 16 
55 56 
55 31 
55 02 
54 31 

53 56 
53 19 
52 39 
51 57 

51 13 

50 27 

49 39 
48 49 
47 58 
47 06 
46 10 

45 15 

44 18 
43 20 
42 20 
41 20 
40 18 

39 M 

38 10 j 
37 05 . 
35 59 ' 
34 52 I 
33 43 
32 34 

31 24 

30 13 
29 01 

27 48 
26 34 
25 20 

24 05 
22 49 
21 32 

20 15 

1857 
17 39 



16 19 
14 59 
13 40 
12 19 

1058 
9 37 



I 



837 


8 26 


8 15 


7 11 


7 02 


^ 52 


5 45 


538 


^H 


4 19 


4 13 


4 08 


2 53 


2 49 


246 


I 26 


I 24 


I 23 


00 


00 


00 

1 



2 



6 



9 



10 



11 



12 



00 
10 
20 
80 
40 
50 

00 
10 
20 
80 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
SO 
40 
50 
00 



In North latitude, when the star is rising or East of the meridian, the tabulated azimuths are reckoned fron North to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from North to West. 

In Sovth latitude, when the star is risiuK or East of the meridian, the tabulated azimuths are reckoned from South to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from South to West. 

When the latitude and decllnatlou are of different name, the tables arc to be entered with the supplement of the hour angle and the 
supplement oi the tabulated azimuth is to be taken for the required true bearing. 
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AZIMUTH OR TRUE BEARING. 



I4ATITIJDE 520. 



DECI^INATION— SAME NAME AS— I^ATITUDE. 



LATITUDE 5^°, 



Hour Angle. 



O 



8 



6 



10 



11 



12 



la 
00 
10 
20 

30 
40 
50 

00 
10 
20 
30 
40 
&0 

00 
10 
20 
30 
40 
60 

00 
10 
20 
30 
40 
SO 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
60 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
60 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 
00 



•0° 



o 00 

17 12 
24 36 
30 53 
36 05 

40 17 

43 42 

46 23 

48 32 

50 II 

51 29 

52 29 

53 13 

53 44 

54 04 
54 15 
54 18 

54 15 
54 05 
53 50 
53 31 
53 08 
52 40 

52 II 
51 37 
51 01 
50 23 

49 42 
49 00 

48 14 

47 28 
46 39 
45 49 

44 57 

44 05 

45 09 
42 13 

41 17 
40 17 

39 17 
38 17 



61 








/ 





00 


7 41 


15 


00 


21 


37 


27 


26 


32 


23 


36 


31 


39 57 


42 45 


45 


00 


46 


50 


48 


17 


49 


26 


50 


18 


5058 


51 


26 


51 


44 


51 


54 



37 
36 



15 
II 



35 06 
34 02 
32 
31 



^ 



30 40 

20 31 
28 21 
27 10 
25 58 
24 45 

23 33 
22 17 

21 03 

IQ 48 

18 31 
17 14 

15 57 
14 39 
13 21 
12 03 
10 43 
9 24 



8 
6 

5 
4 
2 

I 
o 



03 
43 
24 
03 
41 
21 

00 



51 58 
51 54 
51 45 
51 30 
51 12 
50 50 

50 24 

49 54 
49 22 

48 47 
48 10 

47 31 

46 48 
46 05 
45 19 
44 32 
43 43 
42 52 

42 00 
41 06 
40 12 

37 19 

36 19 
35 17 
34 15 
33 12 
32 08 
31 02 

29 55 
28 48 

27 40 
26 31 
25 21 
24 10 

22 59 

21 46 

20 33 
19 19 
18 05 
16 51 

15 35 
14 18 

13 03 
II 46 
10 28 

9 II 



7 
6 

5 

3 

2 

I 
o 



53 
34 
15 
57 
38 

19 
00 



o 00 

6 43 
13 10 
19 07 
24 27 
/9 07 



^ 



08 
3«> 30 

39 19 

41 40 

43 37 

45 II 

46 26 

47 27 

48 13 

48 49 

49 14 
49 30 

49 40 
49 41 
49 38 
49 28 
49 15 
4857 

48 35 
48 10 

47 41 

46 36 
46 00 

45 21 

44 40 
43 58 
43 13 

42 27 

41 39 

40 48 

39 57 
39 04 
38 II 

37 15 
36 19 

35 21 
34 21 
33 21 
32 20 
31 18 
30 14 

2Q 09 
28 04 
2658 
25 51 
24 43 
23 34 

22 24 

21 14 
20 02 
18 50 

17 39 
16 26 

15 12 

13 57 
12 43 
II 28 
10 13 
857 



63° I 64° 



7 
6 

5 

3 

2 

I 
o 



41 

25 
08 

51 
34 
17 
00 



7 
6 

5 

3 

2 

I 
o 



29 
15 
00 

45 
30 
16 
00 



66< 



o 00 

5 54 
II 38 

16 59 

21 54 

26 15 

30 03 

33 21 

36 10 I 

38 33 

40 33 

42 II 

43 34 

44 40 

45 33 

46 14 

46 45 

47 07 

47 22 
47 29 
47 30 
47 26 
47 17 
47 03 

46 46 
46 24 

45 59 
45 32 
45 01 
44 28 

43 53 
43 15 
42 35 

41 53 
41 09 
40 24 

39 37 
38 48 

37 58 
37 06 
36 12 

35 18 

34 22 
33 25 
32 27 

31 28 
30 28 
29 26 

28 23 

27 21 
26 16 
25 10 
24 04 

22 58 

21 49 
20 41 
19 32 
18 22 

17 II 
16 00 

14 49 

13 37 
12 24 
II II 

958 

8 44 



J 00 

5 15 
10 21 

15 " 
19 39 

23 43 

27 19 

30 29 

33 15 

35 37 

37 39 

39 21 

40 47 

41 58 

42 55 

43 42 

44 18 

44 45 

45 05 
45 17 
45 23 
45 23 
45 19 
45 10 

44 55 
44 38 
44 17 
43 53 
43 26 
42 55 

42 23 

41 49 
41 II 
40 32 

39 51 
39 08 

38 24 
37 37 

36 49 
35 
35 

34 16 

33 23 
32 27 

31 3J 
30 35 
29 36 

28 36 

27 36 
26 35 
25 32 

24 30 

23 25 
22 20 

21 14 
20 08 
19 01 

17 53 
16 43 
15 35 

14 25 

13 15 
12 04 

10 53 
9 42 
8 30 



18 

05 

53 

39 
26 

13 
00 



o 00 
4 41 
9 15 

13 37 

17 41 

21 27 

24 50 

27 51 

30 32 

32 52 

34 54 

36 36 

38 06 

39 19 

40 22 

41 12 

41 53 

42 25 

42 49 

43 06 
43 16 
43 21 
43 19 
43 M 

43 05 
42 50 
42 33 
42 12 
41 48 
41 21 

40 52 
40 20 

39 46 
39 09 
38 31 

37 51 

37 08 
36 24 

35 39 
34 51 
34 03 

33 13 

32 22 

31 2S 
30 36 

29 40 

28 43 

27 47 

26 48 

25 48 
24 49 
23 47 

22 45 

22 42 

30 38 

19 34 

18 28 

17 23 
16 16 

15 09 

14 01 
12 53 
II 44 
10 35 

9 25 
8 15 



7 
5 
4 

3 

2 



05 

55 

44 

33 
22 



I II 
o 00 



66' 



o / 

o 00 

4 II 
8 17 

12 15 

155^ 
19 26 

22 36 

25 28 
28 01 

30 18 

32 18 

34 02 

35 31 
3648 

37 52 

38 47 

39 31 

40 07 

40 35 

40 56 

41 10 
41 18 
41 21 

41 19 

41 13 
41 02 
40 48 

40 31 
40 II 

39 47 

39 20 
38 50 
38 19 
37 46 
37 09 

36 32 

35 52 
35 10 
34 28 

33 43 
32 5? 
32 09 

31 19 
30 29 

2938 
28 45 

27 51 

26 56 

25 59 

25 02 

24 04 

23 05 
22 04 

21 03 

20 01 
19 00 

17 56 
16 51 

15 47 
14 42 

13 36 
12 30 
II 24 
10 16 

08 
01 



6 

5 
4 
3 

2 
I 
o 



53 
45 
36 

28 

19 
09 

00 



67° 



o 00 

346 

7 28 

II 02 

14 26 

17 38 

20 35 

23 J7 

25 43 

27 55 
29 52 

31 35 

33 04 

34 22 

35 29 

36 25 

37 13 

37 51 

38 22 
3846 

39 04 
39 >6 
39 23 
39 24 

39 21 
39 14 
39 03 
38 49 
38 31 
38 10 



68< 



6 

5 
4 
3 

2 
I 
o 



41 
34 
28 
21 

14 
07 
00 



37 47 
37 20 
36 52 
36 20 

35 48 
35 13 

34 35 ' 
33 56 
33 15 
32 33 
31 49 
31 04 

30 17 
29 28 
28 40 

27 49 
26 57 
26 04 

25 09 
24 14 
23 18 
22 21 
21 23 
20 24 

19 24 
18 23 
17 23 
16 21 

15 19 
14 16 

13 II 
12 06 
II 03 



52 
47 



60° 



o 00 

3 23 
6 44 

958 

13 05 
16 01 

1845 
21 16 

23 35 

25 41 

27 34 

29 14 

30 44 

32 01 

33 09 

34 07 

34 57 

35 37 

36 II 
3638 

36 59 

37 14 
37 23 
37 28 

37 28 
37 25 
37 17 
37 05 
36 50 
36 33 

36 12 

3548 
<J5 23 
34 54 
34 24 
33 51 

33 17 
32 40 

32 02 

31 22 

30 40 

29 57 

29 13 

28 27 

27 39 

26 51 
26 01 
25 11 

24 18 

23 25 
22 31 
21 36 
20 40 
19 44 

18 46 

17 48 
16 49 

15 49 

14 49 
1348 

12 46 
II 44 
10 42 

9 39 
8 35 
7 32 



28 
23 
19 
14 
09 



I 05 

O CX3 



I 



O 00 

03 
05 

9 01 
II 51 
14 33 

17 
19 

21 37 

23 36 

25 25 

27 02 

28 29 

29 46 

30 54 

31 53 

32 43 

33 26 

34 02 
34 32 

34 55 

35 12 
35 25 
35 33 

35 36 
35 35 
35 29 
.35 21 
35 10 
34 54 

34 36 
34 16 
33 52 
33 26 
32 59 
32 29 

31 56 
31 22 

30 47 
30 09 
29 30 
28 49 

28 07 

27 23 

26 38 

25 52 
25 04 

24 16 

23 26 

22 35 

21 43 
20 51 

19 57 
19 02 

18 07 
17 10 
16 14 

15 17 
14 19 

13 20 



12 20 

II 20 

10 20 

9 10 

8 18 

7 16 



6 14 

5 13 
4 II 
3 08 
2 05 
I 03 
o 00 



70° 



o 00 
2 46 

§ 29 
8 10 

10 45 

13 13 

15 33 

17 44 

19 47 

21 40 

23 24 

2458 

26 22 

27 38 

28 44 

29 43 
3035 
31 19 

31 56 

32 28 

32 53 

33 12 
33 28 
33 38 

33 43 
33 45 
33 43 
33 37 
33 28 
33 15 

33 00 
32 42 
32 21 
3» 58 
31 32 
31 06 

30 35 
30 04 

29 31 

2855 
28 18 

27 40 

27 01 
a6 18 
25 36 

24 52 
24 07 
23 20 

22 33 
21 45 

20 55 
20 05 

19 ^3 

18 20 

17 27 

16 33 

15 39 

14 44 
13 48 
12 50 

11 54 
10 5b 

9 58 
9 00 
8 01 
7 01 



If our Anglei 



6 

5 
4 

3 

2 
I 
o 



01 
02 
02 
01 
01 
01 
00 



b. 
O 



3 



6 



10 



11 



12 



ni. 
00 
10 
20 
30 
40 
60 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 
00 



In North latitude, when the star is risine or East of the meridian, the tabulated azimuths are reckoned from North to Bast; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from North to West. 

In Honth latitude, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from South to East; and 
when the star is setting or West of the meridian, the tabulated azimuths arc reckoned from South to West. 

When the latitude and declination are of different name, the tables are to be entered with the supplement of the hour angle and the 
supplement of the tabulated azimuth is to be taken for the required true bearing. 
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AZIMUTH OR TRUE BEARING. 



liATlTVDE 53<>. 




DECl,INATION- 


•SAMB NAME AS— LATITUDE. 




liA 


.TITVDB 530. 
Hour Angle. 


Hour Angle. 


S40 


S50 


se® 


270 


S80 


SO«> 

/ 


SO" 


31° 


8SO 


SS'' 

/ 


340 

/ 


350 

' 


li. 


in. 


o / 


/ 


/ 


' 


' 


/ 


/ 


/ 


Ii* m« 


O 


OO 


i8o OO 


180 00 


180 00 


180 00 


180 00 


180 00 


180 00 


180 00 


180 00 


180 00 ' 1 


[80 00 


180 00 


00 




lO 


175 I8 


175 10 


175 03 


174 ^ 


174 47 


174 38 


174 28 


174 18 


174 06 
168 16 


173 53 ' J 


173 39 


173 23 


10 




»o 


170 38 


170 24 


170 09 


169 54 


16937 


169 19 


169 00 


168 39 


167 51 1 


167 23 


16653 


so 




30 


166 00 


165 41 


165 90 


164 56 


164 32 


164 06 


163 38 


163 07 


162 34 


161 58", 3 


[61 19 


160 36 


so 




40 


161 39 


161 03 


160 35 


160 06 


159 35 


159 02 


158 25 


157 46 


157 03 


156 18 1 


155 28 


154 34 
14852 


40 




SO 


157 04 


15633 


156 00 


155 25 


154 47 


15407 


153 24 


152 37 


151 46 


150 53 1 


149 56 


50 


1 


OO 


15a 48 


152 la 


151 34 


150 53 


150 II 


149 25 


148 36 


147 43 


146 48 


145 48 : 


[44 42 


143 31 


1 00 




lO 


1 48 40 


148 00 


147 17 


146 32 


145 45 


144 54 


144 01 


143 04 
138 40 


142 03 


140 58 1 


139 47 


138 31 


10 




30 


144 41 


143 58 


143 " 


142 23 


141 32 


140 38 


»39 41 


137 36 


136 a6 1 


135 12 


133 54 


20 




SO 


140 46 


140 04 


139 15 


138 24 


. 137 31 


J36 34 


135 34 


134 31 


133 23 


132 13 1 


130 56 


129 35 


so 




40 


137 10 


136 22 


135 31 


»34 38 


1 133 42 


132 43 


131 41 


130 35 


129 27 


128 14 1 


[26 57 


125 34 


40 




50 


133 40 


132 49 


131 56 


131 02 


130 04 


129 04 


128 01 


126 55 


125 44 


124 32 ] 


123 14 


121 51 


50 


2 


OO' 


130 16 


129 25 


128 31 


127 35 


126 38 


125 36 


124 33 


123 25 


122 15 


121 02 1 


119 44 


118 2^ 

115 <» 


s 00 




lO 


127 03 


126 II 


125 16 


124 20 


123 21 


122 19 


121 15 


120 09 


118 59 


"7 45 


[16 28 


10 




SO 


123 57 


123 05 


122 10 


121 13 


120 14 


"9 13 


118 08 


117 01 


115 53 


114 40 ] 


113 25 


112 05 


so 




30 


lao 59 


120 06 


119 12 


118 15 


117 16 


116 15 


115 10 


114 04 


112 56 


in 44 ] 


no 30 


109 12 


so 




40 


118 09 


"7 15 


116 20 


115 24 


114 26 


113 24 


112 21 


in 16 


no 09 


108 58 1 


107 45 


106 29 


40 




50 


"5 25 


114 32 


"3 37 


112 40 


III 42 


no 42 


109 40 


108 35 


107 29 


106 21 1 


105 09 


IP3 55 


50 


» 


OO 


112 46 


"I 54 


no 59 


no 03 


109 06 


108 07 


107 05 


106 02 


104 57 


103 50 ; 1 


[02 40 


loi 27 


3 00 




10 


no 13 


109 21 


108 27 


107 32 


106 35 


105 37 


104 36 


103 34 


102 30 


loi 24 1 


[OO 16 


99 06 


10 




20 


107 46 


106 54 


106 01 


105 06 


104 10 


103 12 


102 13 


loi 12 


100 09 


99 05 


97 58 


96 50 


so 




30 


105 23 


104 32 


103 39 


102 45 


101 50 


100 53 


9^) .56 


98 55 


97 54 


96 52 


95 46 


94 39 


30 




40 


J03 05 


102 13 


loi 22 


100 27 


99 34 


9838 


97 41 


96 43 


95 43 


94 42 


93 39 


92 33 


40 




60 


100 49 


99 59 


99 •>7 


98 15 


97 22 


96 28 


95 32 


94 35 


93 36 


92 36  


91 33 


9031 


50 


4 


OO 


9838 


97 48 


96 59 


96 07 


95 15 


94 21 


93 25 


92 30 


K^ 


Sg' 


8934 


88 32 


4 00 




lO 


96 29 


95 41 


94 5» 


94 00 


93 09 


92 16 


91 22 
89 23 


90 a8 

88 2S 


87 36 


8636 


10 




20 


94 23 


9336 


92 46 


9> 57 
8955 


91 06 
89 06 


90 15 

88 16 


87 34 


8639 


85 41 


8443 


SO 


1 


30 


92 30 


91 33 
^ 32 


9045 


87 24 


8632 


8538 


84 44 


8348 


82 51 


SO 


P 


40 


90 20 

88 21 


88 45 


87 57 


87 09 


86 ao 


85 29 


84 37 


8346 


82 52 


8i 57 


81 02 


40 


^ 


60 


8734 


86 48 


86 01 


85 13 


84 25 


8335 


8245 


81 54 


81 02 


80 08 


79 14 


50 


5 


OO 


86 22 


85 37 


84 52 


8405 


83 19 


82 31 


81 43 


8053 


8003 


79 13 


78 21 


77 28 


5 . 00 




lO 


K4 a6 


S3 42 


8257 


82 12 


81 26 


80 40 


79 52 


79 03 


78 15 


77 25 


76 34 


75 43 


10 




SO 


82 31 


81 48 


81 04 


80 19 

7S 28 


79 34 


78 40 
7658 


78 oa 


77 15 


76 27 


75 39 


74 49 


73 59 


SO 




30 


80 38 


79 55 


79 " 


77 44 


76 13 


75 27 


74 40 


73 53 


73 05 


72 15 


SO 




40 


78 44 


7802 


77 19 


7636 


75 53 


75 09 


74 25 


73 39 


72 54 


72 08 


71 21 


70 33 


40 




50 


76 52 


76 II 


75 29 


74 47 


74 05 


73 21 


72 37 


71 53 


71 09 


70 24 , 


6937 


68 51 


50 


6 


OO 


75 01 


7420 


7338 


72 57 


72 15 
70 26 


7» 33 


70 50 


70 07 


69 23 


68 40 


67 54 


67 09 


6 00 




lO 


73 09 
71 18 


72 29 


7t 48 


71 07 


69 45 
6758 


69 04 


68 21 


67 39 


6655 


66 n 


65 2<> 


10 


1 


SO 


70 37 


6959 


69 ig 


68 39 


67 18 


6635 


65 54 


65 12 


64 29 


03 46 


SO 




30 


69 25 


6847 


68 09 


67 30 


66 50 


66 II 


65 30 


64 49 


64 09 


63 28 


62 46 


62 04 


SO 


1 


40 


67 34 


6656 


66 19 


65 39 


65 02 


64 23 


63 43 


63 04 


62 24 


61 44 


61 03 


60 22 


40 




50 


6542 


6505 


64 28 


63 5» 


63 13 


62 35 


61 57 


61 18 


60 39 


60 00 


59 20 


58 40 


50 


7 


?2 


63 50 


63 14 


62 37 


62 01 


61 24 


60 47 


60 10 


59 32 


5854 


58 16 , 


57 37 


56 57 


7 00 


1 


10 


61 57 


6i 21 


6045 


60 10 


59 34 


5858 


58 22 


57 45 


5708 


56 31 


55 53 


55 U 


10 


' 


SO 


60 04 


59 29 


5855 


58 19 


57 44 


57 09 


56 34 


55 57 


55 21 


54 45 


54 09 


53 31 


SO 




30 


58 10 


57 36 


57 02 


5t 28 


55 54 


55 20 


54 45 


54 10 


53 35 


53 00 


52 24 


51 48 


SO 




40 


56 15 


5542 


55 09 


54 36 


54 03 


53 29 


52 56 


52 21 


51 47 


51 13 


5038 


50 03 


40 




oO 


54 20 


5348 


53 «5 


52 43 


52 II 


51 38 


51 05 


50 32 


49 59 


49 26 ^ 


48 53 


4S iS 


50 


8 


OO 


52 23 


51 51 


51 20 


5048 


50 17 


49 45 


49 13 


48 42 


4809 


47 37 


47 05 


46 32 


N 00 


1 


lO 


50 25 


49 56 


49 24 


48 54 


48 24 


47 53 


47 22 


46 51 


46 20 


45 48 


45 '7 


44 45 


10 




SO 


48 27 


47 57 


.47 28 


465^ 


46 29 


45 59 


45 28 


44 59 


44 29 


43 59 


43 28 


42 57 


SO 


1 


30 


46 27 


45 59 


45 30 


45 01 


44 32 


44 «4 


43 35 


43 06 


42 37 


42 08 


41 39 


41 09 


SO 




40 


44 26 


43 59 


43 31 


43 03 


42 36 


42 08 


41 40 


41 12 


40 45 


40 16 


39 4*> 


39 20 


40 




50 


42 24 


41 57 


41 31 


41 04 


40 37 


40 n 


39 44 


39 18 


3851 


38 24 


37 57 


37 30 


50 


» 


OO 


40 20 


39 55 


39 29 


39 03 


3838 


38 13 


37 47 


37 21 


3656 


36 30 


36 04 


35 39 


00 


1 

1 


lO 


38 16 


37 51 


37 27 


37 02 


3638 


36 13 


35 49 


35 24 


35 00 


34 36 , 


34 II 


33 46 


10 




SO 


36 10 


3546 


35 23 


34 59 


34 35 


34 13 


33 50 


33 26 


33 03 


32 40 


32 17 


31 54 


SO 




30 


34 02 


33 40 


33 18 


32 56 


32 33 


32 12 


31 49 


31 27 


31 06 


30 44 


30 ai 


2959 

28 04 


SO 




40 


3» 53 


31 31 


31 " 


3049 


3030 


30 09 


29 48 


29 27 


29 06 


28 46 1 


28 25 


40 




50 


29 43 


29 23 


29 03 


2843 


28 25 


28 04 


27 45 


27 26 


27 06 


26 48 , 


26 2^ 


26 08 


50 


lO 


OO 


27 31 


27 13 


2655 


2636 


26 19 


26 00 


25 42 


25 24 


25 05 


24 47 


24 29 


24 n 


10 00 




lO 


25 19 


25 01 


24 44 


24 28 


24 n 


23 54 


23 36 


23 21 


23 04 


22 48 1 


22 30 


22 14 


10 




SO 


23 05 


22 49 


22 33 


22 17 


22 03 


21 48 


21 32 


21 16 


21 01 


20 46 


20 30 


20 16 


SO 




30 


20 49 


20 36 


20 22 


20 08 


19 53 


»9 39 


19 26 


19 II 


1858 


1844 


18 30 


18 16 


SO 




40 


18 34 


18 20 


18 08 


17 56 


17 43 


17 3J 


17 18 


17 06 


16 54 


16 41 ; 


16 29 


16 iS 


40 




50 


16 17 


16 06 


15 54 


15 43 


15 33 


15 22 


15 10 


14 59 


14 49 


1438 


14 26 


14 16 


50 


H 


OO 


13 59 


13 49 


13 40 


13 30 


13 21 


13 II 


13 01 


12 52 


12 43 


12 33 
10 28  


12 24 


12 14 


11 00 




lO 


II 41 


11 32 


11 24 


II 17 


II 08 


II 01 


:o 52 


10 45 


10 36 


10 21 


10 13 


10 




SO 


9 21 


65^ 


9 08 


9 01 


8 56 


8 49 


842 


8 36 


8 29 


8 23  


8 17 


8 10 


SO 




30 


7 01 


651 


6 46 


642 


637 


6 32 


6 2K 


6 23 


6 18 


6 13 


6 08 


so 




40 


4 41 


4 37 


4 34 


4 3> 


4 28 


4 25 


4 22 


4 19 


4 15 


4 12 


4 09 


4 06 


40 




50 


2 21 


2 19 


2 18 


2 16 


2 14 


2 13 


2 II 


3 09 


a 08 


2 06 


2 05 


2 03 


50 


12 


OO 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 < 

1 


00 


00 


IS 00 



In North latltade, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from North to Ea.st; and 
when the star is setting or West of the meridian, the tabulated azimuths arc reckoned from North to West. 

In South latltade, when the star is risine or East of the meridian, the tabulated azimuths are reckoned from South to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from South to West. 

When the latitude and declination are of dUTerent name, the tables arc to be entered with the supplement of the hour angle and the 
supplement of the tabulated azimuth is to be taken for the required true bearing. 
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AZIMUTH OR TRUE BEARING. 



LATITUDE 53°. 



DECLINATION— SAME NAME AS— LATITUDE. 



LATITIJDE 63°. 



Hoar Angle. 



O 



3 



lO 



11 



12 



OO 
10 
20 
30 
40 
50 

OO 
10 
20 
30 
40 
50 

OO 
10 
20 
30 
40 
50 

OO 
lO 
20 
30 
40 
50 

OO 
lO 
20 
30 
40 
50 

OO 
lO 
20 
30 
40 
50 

OO 
lO 
20 
30 
40 
60 

OO 
lO 
20 
SO 
40 
50 

OO 
10 
20 
30 
40 
50 

OO 
lO 
20 
30 
40 
50 

OO 
lO 
20 
30 
40 
50 

OO 
lO 
20 
30 
40 
50 
OO 



360 



37° 


38° 


3»o 


40° 


41° 

o / 


o / 


o / 


o / 


o / 



i8o OO 1 


180 00 1 


80 00 


1 


173 ^ 


172 46 ] 


[72 25 I 


i66 2o 


165 43 J 


[65 00 I 


159 4fi 


158 54 J 


'57 55 


I 


»53 34 


152 27 1 


15^ 14 


I 


147 4^ 


146 26 ] 


145 02 , 


I 


14-5 15 


140 52 1 


139 20 ' 1 


137 lo 


135 43 1 


134 06 » 


132 30 


130 5S 


t29 20 . I 


128 09 


126 37 


124 57 




124 08 


122 36 


120 58 




120 26 


"8 55 

1 


117 17 




116 58 


115 28 ' 


"3 52 




"3 45 


. 112 17 


no 44 




no 43 


109 18 


107 47 


I 


107 52 


106 29 


105 02 


I 


105 11 


103 50 


102 26 




102 39 


' loi 20 < 


99 57 





80 00 
72 01 



180 00 

171 32 



100 13 
97 54 
95 41 
93 32 
91 28 

89 27 

87 30 
85 35 
83 43 
81 54 
80 05 
78 20 

76 35 
74 51 
73 08 
71 26 

69 45 
68 04 

66 23 

64 42 
63 03 
61 21 

59 41 
58 00 

56 18 
54 35 
52 54 
51 12 

49 28 
47 45 

45 59 
44 14 
42 27 
40 40 

3852 
37 03 

35 12 

33 21 
31 30 
29 37 
27 43 
2548 

23 54 
21 57 
20 00 
18 03 
16 03 
14 05 

12 05 
10 05 



9857 
96 39 I 
94 28 
92 21 
90 20 
88 21 

86 26 

84 32 
82 42 

8055 
79 08 
77 24 

75 40 
73 58 
72 16 
70 36 

6857 
67 16 , 

6536 
6358 
62 19 
60 39 

5859 ; 
57 20 1 

55 39 > 
53 5^ 
52 17 
50 36 
48 54 

47 n 

45 26 
43 43 



97 37 
95 22 

93 13 
91 09 

8909 
87 13 

85 20 
83 28 
81 41 

79 54 
78 10 

7627 

74 44 

73 04 
71 24 

6q 45 
6S05 
66 26 

64 49 
63 II 
61 34 
55 



§ 



5» 17 
5638 

54 59 

53 »9 

51 40 

49 59 
48 18 

46 36 

44 53 
43 10 ' 



I 



41 57 


41 26 


40 II 


39 41 


38 24 


37 55 


36 36 


3608 


34 47 


34 21 


32 57 


32 32 


3« 07 


30 43 


29 15 


28 53 


27 23 


27 02 


25 29 


25 10 



8 
b 

4 
2 
o 



06 
04 

03 
02 

00 



23 35 
21 40 

19 45 
17 49 
15 51 
13 54 

II 56 

9 57 

7 5^ 

5 59 
4 00 

2 00 I 

o 00 I 



23 17 
21 24 

19 30 

17 35 
15 39 
13 44 



II 

9 

7 

5 

3 
I 

o 



46 

49 
52 
54 
56 

5-^ 
00 



64 13 1 163 18 

56 48 I 155 32 
148 20 

141 46 I 

135 50 
130 29 

»25 41 
121 19 
117 22 
"3 47 

I 

no 28 
107 25 
104 35 

lOI 



149 51 
143 29 

37 41 

32 22 

27 34 

23 13 
19 13 

1 15 35 

[12 14 
109 07 
106 14 

103 3 J 
too 57 

9833 

96 14 
94 03 
91 57 
89 55 
8757 
86 03 

84 12 
82 23 
80 37 
78 53 
77 10 
75 28 

73 48 
72 09 
70 31 

6853 
67 14 

6538 

64 01 
62 24 
60 48 

59 " 
57 33 
55 56 

54 18 
52 40 
51 01 
49 21 
47 42 
46 01 

44 19 
42 37 
40 54 
39 " 
37 26 

35 41 

33 54 
32 07 
30 19 

28 31 
26 41 

24 51 
22 58 

2! 06 
19 14 
17 21 
15 26 
13 32 

" 37 
9 42 
7.4^ 
5 50 
3 53 
I 56 
o 00 



56 
99 26 

97 05 

94 50 
92 41 
9038 
88 39 
8643 
84 51 

83 03 
81 16 

79 32 
77 5" 
76 08 

74 29 

72 50 
71 13 
69 35 

67 59 
66 24 

64 48 

63 12 

61 37 
60 01 
58 26 
56 49 
55 13 

53 37 
52 00 
50 22 
48 44 
47 05 
45 26 

43 45 
42 08 

40 23 
38 40 
36 57 
35 12 

33 28 
31 42 
29 56 
28 08 
26 19 

24 31 

22 40 
20 50 

18 59 
17 07 

15 15 
13 21 



n 

9 
7 
5 

3 
I 
o 



27 
34 
39 
45 
50 
55 
00 



180 00 

170 59 
162 16 

154 05 

146 36 

139 51 

133 48 
128 25 

123 37 
119 18 

115 23 
in 52 

108 37 

'05 38 

102 52 

100 17 

97 51 

95 34 



93 22 
I 16 

17 
87 20 

85 27 
8338 



% 



46 



II 

9 
7 
5 
3 
I 
o 



81 52 
80 07 
78 26 
76 45 
75 06 
73 28 

71 52 
70 16 
68 40 
67 06 

65 31 
6358 

62 23 
60 49 

59 15 
57 40 
5606 

54 31 

52 55 
51 20 

43 
07 
29 
44 51 



43 " 
41 32 
39 52 
38 10 
36 28 
34 45 

33 01 
31 17 
29 32 
27 46 
2S «;8 
24 10 

22 22 

20 33 
18 44 
16 53 
15 02 

13 10 



18 
26 
33 
41 
47 
53 
00 



42' 



180 00 
170 19 
161 03 
152 25 
144 38 
137 42 

131 34 
126 10 
121 23 
117 07 

"3 17 
109 50 

106 40 

103 46 

loi 05 

98 34 

96 13 

93 59 



% 



51 

49 

87 52 

85 59 
84 10 
82 23 

80 39 
7858 
77 17 
75 39 
74 02 
72 27 

70 52 
69 17 

67 45 
66 n 

6438 
6306 

61 33 
60 00 
58 27 
56 55 
55 21 
5348 

52 14 
50 39 
49 04 
47 28 
45 52 
44 15 

42 37 
40 59 
39 19 
37 40 
35 59 
34 17 

32 35 
30 51 
29 07 
27 22 
2538 
23 51 

22 04 

20 16 
iS 28 
16 39 
14 49 
13 00 

II 09 
9 19 



7 
5 

3 
I 
o 



43° 



180 00 
169 33 
159 36 
150 29 
142 
135 



27 
34 
43 
52 
00 



23 
»7 



129 05 

123 41 

118 57 
114 46 

in 02 
107 41 

104 37 
loi 49 I 

99 13 
96 47 
94 29 
92 21 

88 18 
86 25 

84 36 
82 49 
81 05 

79 25 

77 45 
76 aS 

74 32 
72 57 
71 23 

69 51 

68 18 

6647 
65 15 
63 43 
62 13 

60 41 

59 10 
57 39 
5608 

54 35 
53 04 

51 31 
49 58 
48 24 
46 49 

45 15 
43 39 

42 02 
40 25 
38 47 
37 o^ 
35 29 
33 49 

32 07 
30 26 

28 43 
27 00 

25 15 
23 30 

21 45 

19 59 
18 12 
16 25 

»4 37 
12 48 

10 59 
9 10 



7 
5 
3 
I 
o 



20 

30 
41 
50 
00 I 



180 00 
168 37 

157 52 
148 13 

139 46 
132 32 

ia6 19 
120 58 
116 20 
112 16 
108 39 
105 24 

102 27 

99 45 
97 15 
94 56 
92 43 
90 39 

88 40 

8645 
8457 
83 10 
81 27 

79 47 

78 08 
76 31 
74 57 
73 24 
71 51 
70 19 

68 48 
67 18 

65 49 
64 18 
62 49 
61 20 

59 50 
58 21 
56 52 
55 21 
53 50 
52 20 

50 47 
49 »6 

47 43 
46 10 

44 37 
43 03 

41 27 

32 51 ! 
38 15 I 
36 37 I 
35 00 i 

33 21 

31 40 
30 00 

28 19 
26 37 
24 54 
23 II 

21 27 
19 41 

17 57 
16 II 

14 25 
12 38 

10 50 
9 03 
7 
5 

3 
I 
o 



46° 


1 
46° 


/ 


/ 


180 00 


180 00 


167 27 


165 59 


155 47 


153 " 


145 31 


142 16 


136 46 


133 14 


129 26 


125 53 


123 15 


119 48 


"7 59 


114 44 


113 30 


no 25 


109 34 


106 41 


106 07 


103 24 


103 00 


100 2R 


100 n 


97 48 


97 37 


95 22 


95 13 


93 06 


93 00 


9059 
88 59 


9053 


8854 


87 06 


87 00 


85 16 


85 10 


83 32 


83 25 


81 51 


81 42 


80 13 
7836 


80 03 


78 25 


77 02 


7650 


7531 


75 16 


73 59 


73 45 


72 31 


72 14 


71 02 


70 43 


69 35 


69 14 


68 07 



67 46 

66 17 
64 50 
63 21 
61 53 
60 25 

58 57 
57 30 
56 02 

54 33 
53 03 
51 34 

50 04 

48 34 

47 03 

45 31 

43 59 
42 26 

40 52 

39 17 
37 42 
36 06 

34 29 
32 52 

31 13 
29 34 
27 53 
26 14 

24 32 
22 50 

21 08 
19 24 
17 41 

15 57 
14 12 
12 26 

10 40 

8 54 



15 


7 08 




26 


5 21 




38 


3 34 




49 


I 47 


00 


00 1 

1 



66 41 

65 15 

63 49 
62 23 
6056 

59 31 

58 04 
5638 
55 " 
53 44 
52 17 
50 49 

49 21 
47 51 
46 21 

44 51 
43 20 
41 49 

40 15 
38 43 
37 09 
35 34 
34 00 
32 23 

30 46 

29 09 
27 30 

25 51 
24 n 

22 30 

20 50 

19 08 

17 26 

15 42 

13 5Q 
12 16 

10 31 
8 46 
7 01 



16 

31 
45 
00 



47° 



80 00 
64 02 
49 53 
38 17 
29 06 
21 49 

1558 
II 09 

07 05 
03 34 
00 31 

97 46 

95 17 
93 00 
59 53 
~ 53 
00 

12 



87 
85 



8329 
81 50 
80 13 
78 39 
77 07 
75 36 

74 09 
72 40 

71 15 

60 49 
68 24 

6659 

65 34 
64 II 

62 47 

61 22 
58 
34 



S 



57 09 
55 44 
54 20 
52 54 
5» 29 
50 02 

48 34 
47 07 
45 39 
44 10 
42 40 
41 II 

39 39 
3« 07 
36 36 
35 02 
33 28 
31 53 

30 18 
28 42 
27 05 
25 27 
23 48 
22 10 

20 30 
18 49 

17 OQ 
15 28 
13 46 
12 04 

10 21 

838 



6 
5 

3 
I 

o 



54 
II 

27 
44 
00 



Hour Angle* 



b. 
O 



2 



3 



6 



10 



11 



12 



00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
60 

00 
10 
20 
30 
40 
60 

00 
10 
20 
30 
40 
50 

00 
10 , 
20 
30 I 
40 
60 

00 

10 

20 

30 

40 i 

60 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
30 
40 
60 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
60 
00 






In North latltnd«j when the star is rising or East of the meridian, the tabulated azimuths are reckoned from North to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from North to West. 

In South latitude, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from South to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from South to West. 

When the latitude and deellnaUoii are of different name, the tables are to be entered with the supplement of the hour angle and the 
supplement of the tabulated azimuth is to be taken for the required true bearing. 
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AZIMUTH OR TRUE BEAlilNG. 



i^irruDB ss*". 



DECLINATION— SAME NAME AS— I^ATITUDE. 



I«ATITUDE S'd°. 



Hour Angle. 



O 



6 



9 



lO 



11 



12 



OO 
10 
20 
SO 
40 
60 

OO 
lO 
SO 
SO 
40 
&0 

OO 
lO 
30 
SO 
40 
50 

OO 
lO 
20 
SO 
40 
60 

OO 
10 
20 
SO 
40 
50 

OO 
lO 
20 
SO 
40 
50 

OO 
lO 
SO 
SO 
40 
50 

OO 
lO 
20 
SO 
40 
60 

OO 
lO 
SO 
SO 
40 
50 

OO 
lO 
SO 
SO 
40 
50 

OO 
lO 
SO 
SO 
40 
50 

OO 
lO 
SO 
SO 
40 
&0 
OO 



48° 4»o 



iSo OO 
i6i 23 
145 35 
133 24 
124 13 
117 13 



"I 43 
107 14 
103 30 
100 

97 
94 



57 



92 39 
33 



^ 



35 
86 44 

8458 
83 17 

81 40 
80 06 
78 34 
77 04 
75 36 
7409 

72 44 
71 20 

67 12 
65 50 

64 27 
63 05 

61 43 
60 21 

5859 
57 37 

56 14 
54 51 
53 29 
52 05 
50 40 
49 15 

47 50 
46 22 

44 57 
43 29 
42 01 

40 33 

39 03 
37 32 
36 02 

34 30 
32 58 
31 =4 

29 50 
28 16 
26 40 

25 04 
23 26 
21 50 

20 II 

18 33 
1<J 53 
15 14 

13 34 
II 52 



10 
8 
6 



II 
30 
49 



5 07 
3 24 
I 42 
o 00 



180 00 

157 33 
139 50 
127 lO 
118 28 

111 59 

106 59 
102 56 

99 39 
96 47 
94 16 
92 00 

8955 
88 00 
86 II 

84 30 
82 52 

81 17 

7? 47 
78 17 
76 51 
75 26 
74 03 
72 40 

71 19 
69 57 
68 37 
67 18 

6558 
64 39 

63 18 

61 59 
60 39 

59 19 
57 59 
56 39 

55 18 
53 57 
52 36 
51 13 
49 51 
48 27 

47 03 
45 39 
44 14 
42 47 
41 21 

39 54 

38 25 
36 57 
35 27 
33 57 
32 26 

30 54 

29 21 

2748 
26 14 

24 40 
23 04 
21 29 



11 



6 
5 

3 
I 

o 



42 
02 
21 

40 
00 



60° 



180 00 
151 36 
131 58 
119 45 
111 45 
106 06 

101 50 
98 25 



52 

15 

16 37 

14 59 
13 20 

II 42 

10 01 
8 22 



95 34 


93 05 


90 53 


88 


54 


87 


04 


85 


22 


83 


44 


82 


II 


80 


41 


79 


14 



77>5o 
76 28 
75 06 
73 46 
72 27 
71 09 

^ 51 
6833 

67 17 

6559 

64 43 
63 26 

62 09 
60 52 

59 34 
58 17 
56 59 
55 41 

54 21 
53 02 
51 42 
50 22 
49 01 
47 39 

46 17 
44 54 
43 30 
42 06 
40 41 

39 15 

37 48 
36 21 

34 53 
33 24 
31 54 
30 25 

2853 

27 21 

25 49 
24 16 

22 43 

21 07 

19 33 
17 57 
16 21 

14 45 
13 07 
II 30 



9 

8 

6 
4 

3 
I 
o 



52 
14 

3<> 

Tk 

39 
00 



6 10 . &S< 



180 00 I 
141 26 
121 02 
no 27 
104 00 

99 35 



96 14 
93 31 
1 13 
12 
87 22 
8542 



^ 



84 06 

82 37 
81 II 

79 47 
78 27 
7708 



75 50 
74 33 
73 18 
72 03 
70 49 

69 34 

68 21 
67 07 

65 53 
64 40 
63 26 
62 12 

6057 
59 42 
58 27 
57 12 
55 56 
54 40 

53 22 
52 05 I 
50 47 
4? 28 
48 10 
46 49 

45 29 
44 07 
42 45 
41 22 

39 59 

38 35 I 

37 09 
35 44 
34 18 
32 50 
31 22 

29 54 

28 23 
26 54 
25 22 

23 51 
22 19 
20 46 



19 
17 



13 
39 



16 05 
14 29 

54 
18 



12 
II 

t 

6 
4 

3 
1 
o 



42 

oh 
2g 
51 
14 

37 
00 



32 

57 
22 
46 
II 
I 36 
o 00 



9 
7 
6 

4 
3 



o ' 

180 00 

122 18 

106 12 

99 21 

95 20 

92 29 

90 15 
88 21 
86 41 
85 08 

83 43 
82 22 

81 04 
79 48 
7833 
77 21 
76 08 

7458 



73 47 
72 37 
71 28 
70 18 
69 09 
6758 



66 48 

65 39 
64 28 
63 18 
62 07 
60 56 

59 44 
5832 
57 20 
56 06 
54 53 
53 39 

52 
51 
49 
48 

47 
46 00 

44 41 
43 21 
42 00 

40 39 
39 17 
37 55 

36 31 
35 07 
33 42 
32 16 
30 50 
29 23 

27 54 

26 26 ; 

24 57 ' 
23 27 

21 56 I 
20 24 

18 53 
17 20 

15 48 

14 15 
12 41 

II 07 



52 

35 
17 



&9° 



o / 

89 00 
88 00 
87 00 
86 00 
85 00 

84 00 
83 00 

81 59 
80 s8 



^ 



58 
57 



77 55 
76 54 
75 52 
74 50 
73 48 
7245 

71 42 

7038 

69 35 
68 30 

67 26 

66 20 

65 15 
64 09 
63 02 

61 55 
60 47 

59 39 

58 30 
57 21 
56 II 
55 00 
5348 
52 36 

51 23 
50 10 
4856 
47 41 
46 25 
45 09 

43 52 
42 34 
41 15 
39 55 
3835 
37 14 

35 52 

34 30 

33 06 

31 42 

30 17 
28 51 

27 25 
25 58 
24 30 
23 02 

21 33 
20 03 

1833 
17 02 

15 31 

13 59 
12 27 

10 55 



22 

49 
15 
42 
08 

34 
00 



54' 



77 37 
77 30 
77 II 
7642 
76 07 
75 26 

74 43 
73 56 



57 14 
56 07 
55 00 
53 52 
52 42 
51 32 

50 22 

49 II 
47 59 
46 45 
45 32 
44 15 

43 01 
41 45 
40 aS 

39 10 
37 52 
36 32 

35 12 
33 51 
32 30 
31 07 
29 43 
28 20 

26 55 
25 29 

24 04 
22 37 
21 09 
19 41 

18 12 
16 44 
15 14 
13 44 
12 13 
10 42 



II 

39 
09 
37 
05 
32 
00 



55' 



6855 
68 10 



9 

7 
6 

4 
3 
I 
o 



5700 

55 57 
54 53 
53 47 
52 42 

51 35 
50 27 

49 19 
48 09 

46 59 
45 48 
44 36 
43 24 

42 II 

40 55 
39 41 
38 2^ 
37 oft 
35 50 

34 31 
33 12 
31 52 
30 32 
29 09 
2747 

26 24 
25 00 

23 36 
22 10 
20 45 
19 18 

17 52 
16 24 

14 56 
13 29 

11 59 
10 30 



00 

31 
01 

31 
01 

31 
00 



66° 



S 



o 00 

24 49 

42 

52 

58 40 

62 32 

64 59 

66 32 

67 30 

68 02 
68 17 
68 18 

68 09 

67 52 
67 28 

6659 
66 7e 

65 49 

65 09 
64 26 

63 41 
62 54 
62 05 
61 14 

60 21 

59 27 I 

5832 ! 

57 35 
5638 
55 39 

54 38 
53 3; 
52 35 

51 31 
50 27 
49 22 

48 16 

47 09 
46 01 

44 52 



43 41 


42 31 


4x 19 


40 06 


3853 


3738 


36 23 


3508 


33 51 


32 33 



31 
29 



^4 
56 



28 36 
27 15 

25 M 
24 32 

23 09 
21 45 
20 21 
18 56 

17 31 
16 06 

14 40 

13 13 
II 46 

10 18 



8 

7 
5 

4 

2 
I 
o 



51 

23 

54 

26 

57 

29 
00 



570 



o 00 

1843 
33 37 

44 04 

51 05 

55 49 

59 02 

61 14 

62 45 

63 45 

64 21 

64 41 

64 50 
64 47 
6436 
64 17 

63 54 
63 25 

62 53 
62 18 

61 39 

60 57 
60 13 
59 27 

5840 
57 50 
5658 

56 05 
55 II 
54 15 

53 18 

52 19 
51 20 
50 19 
49 17 
48 14 

47 II 
46 05 

45 00 
43 53 
42 45 
41 36 



40 26 

39 15 
3804 
36 51 
35 38 
34 24 



33 09 
31 5 
30 3' 
2Q 19 

28 00 
26 42 



25 21 

24 02 
22 41 

21 19 
19 56 
1833 

17 10 

15 46 
14 22 
12 56 

II 31 
10 06 



39 

14 

48 

20 

54 

26 

00 



38 24 
37 14 
36 03 
34 52 
33 39 

32 26 
31 13 

29 57 
28 41 

27 26 

26 09 

24 50 

23 31 
22 13 
20 52 

19 32 
18 II 

16 49 

15 26 

14 04 
12 41 

II 17 
9 53 



37 32 
36 24 

35 15 
34 05 
32 55 



31 43 


30 32 


S 


18 
04 


26 


50 


25 34 


24 


18 


23 


Of 


21 


43 


20 


25 


19 


06 


17 47 



I 



' I 



8 29 j 

7 05 
40 
16 

51 
25 
00 



16 27 
15 06 

13 46 

12 24 

II 02 

9 40 

8 19 
6 5b 

5 33 
4 10 

2 47 
1 23 
o 00 



58° 


59<' 


Hour 


Angle. 


r 


/ 


b. 


m« 


CO 


00 





00 


14 47 


12 06 




10 


27 20 
37 18 


22 56 




SO 


31 53 




SO 


44 31 


3856 




40 


49 43 


44 17 




50 , 


53 28 
56 II 


48 21 


1 


00 , 


51 25 




10 t 


5808 


5342 




SO 


59 31 


5.S 25 




SO 


60 29 


56 41 




40 


61 07 


57 35 




50 


61 30 


58 12 


S 


00 


61 41 


5836 




10 


61 41 


5848 




SO 


61 34 


5851 




SO 


61 21 


5846 




40 


61 01 


58 34 




50 


6036 


58 17 


s 


00 


60 07 


5756 




10 


59 35 


57 29 




SO 


58 59 


56 59 




SO 


58 21 


56 26 




40 


57 40 


5550 




60 


56 57 


55 12 


4 


00 


56 10 


54 30 




10 


55 23 


53 46 




SO 


54 33 


53 00 




SO 


5342 


52 13 




40 


52 50 


51 24 




50 


51 56 


50 33 


5 


00 


51 01 


JIJ2 




10 


5004 
49 06 




SO 


47 51 




SO 


4807 


4654 




40 


47 06 


45 57 




60 


46 05 


44 57 


6 


00 


45 02 


43 57 




10 


43 59 


42 56 




SO 


42 53 


41 52 




SO 


41 47 


40 49 




40 


4041 


39 45 




60 


39 33 


38 39 


7 


00 



9 



10 



11 



IS 



10 
SO 
SO 
40 
50 

00 
10 
SO 
SO 
40 
60 

00 
10 
SO 
SO 
40 
50 

00 I 
10 ' 
SO i 
SO I 
40 > 
50 

00 
10 
SO 
SO i 
40 , 
50 
00 I 



In North Utltndf, when the star is risiiie or East of the meridian, the tabulated aximuths are reckoned from North to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from North to West. 

In South Utllttde, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from South to East; and 
when the star is settinjj: or West of the meridian, the tabulated azimuths are reckoned from South to West. 

When the latltode and decllMftUon are of different name, the tables are to be entered with the supplement of the hour angle and the 
supplement of the tabulated azimuth is to be taken for the required true bearing. 
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AZIMUTH OR TRUE BEARING. 



liATITUDE 530. 




DECLINATION— SAME NAME AS— LATITUDE. 




I^TITUDE SS^'. 


Hour Anffle. 


60° 


61° 


62° 


63«> 


64° 


66° 


66° 


670 


68° 


60° 


70° 


Hour An^lc* 


li« in* 


/ 


/ 


/ 


' 


/ 


/ 


/ 


/• 


/ 


/ 


/ 


1ft* ni« 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


10 


10 08 


837 


7 27 


6 29 


5 43 


503 


430 


4 02 


3 36 


3 15 


2 55 


10 


20 


19 27 


16 43 


14 32 


12 44 


II 14 


9 59 


855 


758 


709 


6 27 


5 49 


20 


30 


27 31 


23 57 
30 08 


21 00 


18 32 


16 27 


14 40 


13 07 


II 47 


10 35 


9 33 


8 37 


SO 


40 


34 10 


26 42 


23 45 


21 13 


19 00 


17 05 


15 23 


13 52 


12 32 


II 19 


40 


50 


39 29 


35 16 


31 34 


28 20 


25 28 


22 57 


20 43 


1845 


1658 


15 22 


13 54 


60 


1 00 


43 41 


39 28 


35 41 


32 16 


29 14 


26 30 


24 02 


21 50 


19 49 


18 00 


16 22 


1 00 


10 


4658 


42 52 


3906 


3538 
38 27 


32 29 


2938 


27 01 


24 37 


22 26 


20 29 


18 38 


10 


20 


49 31 


45 34 


41 53 


35 17 


32 21 


2938 


27 08 


24 50 


22 42 


2045 


20 


30 


51 29 


47 43 


44 10 


40 48 


37 39 


34 42 


31 57 


29 22 


26 59 


2445 


22 42 


30 


40 


52 59 


49 25 


46 01 


42 45 


39 39 


36 43 


33 57 


31 20 


2853 


2636 


24 27 
26 02 


40 


50 


5409 


50 45 


47 28 


44 19 


41 18 


38 25 


35 40 


33 04 


30 35 


28 14 


60 


2 00 


54 57 


51 45 


48 39 


45 37 


42 40 


39 52 


37 09 


 34 34 


32 05 


29 43 


27 28 


2 00 


10 


55 32 


52 31 


49 32 




43 51 


41 03 


38 24 


3550 


33 22 


31 00 


2845 


10 


20 


55 55 

56 07 


53 02 


50 13 


47 26 


44 41 


42 02 


39 26 


36 54 


34 29 


32 07 


29 51 


20 


30 


53 24 


50 43 


45 °3 


45 24 


42 49 


40 18 


37 49 


35 25 


33 06 


30 50 


30 


40 


56 " 


53 36 


51 02 


48 28 


45 56 


43 26 


4059 


38 34 


36 13 


33 55 


31 41 


40 


50 


56 07 


53 40 


SI 13 


4845 


46 20 


43 55 


41 32 


39 II 


36 52 


34 37 


32 24 


50 


3 00 


55 58 


53 37 


51 17 


48 55 


46 35 


44 15 


41 57 


39 40 


37 24 


35 II 


33 01 


3 00 


10 


55 42 


53 28 


51 14 


48 58 


46 43 


44 29 


42 14 


40 01 


37 49 


35 39 


33 31 


10 


20 


55 22 


53 13 


51 05 


4855 


46 45 


44 35 


42 25 


40 16 


38 07 


36 00 


33 54 


20 


30 


54 58 


52 55 


50 51 


48 47 


46 42 


44 36 


42 31 


40 25 


38 20 


36 16 


34 12 


30 


40 


54 30 


52 33 


50 34 


48 34 


4633 


44 32 


42 30 


40 29 


38 27 


36 27 


34 26 


40 


50 


53 59 


52 06 


50 12 


48 17 


46 21 


44 23 


42 26 


40 28 


38 30 


36 32 


34 34 


50 


4 00 


53 24 


51 35 


4946 


47 56 


4^5 03 


44 11 


42 17 


40 23 


38 27 


36' 33 


34 37 


4 00 


10 


52 47 


51 03 


49 18 


47 31 


45 43 


43 54 


42 04 


40 13 


38 21 


36 30 


34 38 


10 


20 


52 08 


50 27 


48 46 


47 03 


45 19 


43 34 


41 47 


40 00 


38 II 


36 23 


34 33 


20 


30 


51 26 


49 49 


48 II 


46 32 


44 52 


43 10 


41 27 


39 44 


37^ 


36 12 


34 26 


30 


40 


5042 


49 09 
48 27 


47 35 


45 59 


44 22 


42 43 


41 04 


39 23 


37 41 


3558 


34 15 


40 


50 


49 56 


46 56 


45 23 


43 49 


42 14 


40 38 


39 01 


37 21 


35 42 


34 01 


50 


6 00 


49 08 


47 41 


46 15 


44 45 


43 14 


41 42 


40 10 


38 35 


36 59 


35 22 


33 44 


5 00 


10 


48 18 


46 55 


45 31 


44 04 


4236 


41 07 


3938 


38 06 


36 33 


34 59 


33 24 


10 


20 


47 n 


46 07 


44 46 


43 23 
42 38 


41 58 


40 31 


3905 


37 36 


3606 


34 35 


33 02 


20 


30 


46 35 


45 17 


43 59 


41 16 


39 53 


38 29 


^l^^li 


35 36 


34 07 


32 37 


30 


40 


45 41 


44 26 


43 10 


41 52 


40 33 
39 48 


39 13 


37 51 


36 28 


35 03 


33 37 


32 II 


40 


SO 


44 45 


43 33 


42 20 


41 04 


38 30 


37 II 


35 51 


34 29 


33 oC, 


31 41 


50 


6 00 


43 48 


42 39 


41 28 


40 16 


39 01 
38 li 


37 46 


36 30 


35 12 


33 52 


32 32 


31 09 


6 00 


10 


42 50 


41 43 


4035 


39 24 
38 33 
37 38 


37 00 


35 47 


34 31 


33 15 


31 56 


30 37 


10 


20 


41 52 


40 46 


39 41 


37 23 


36 13 


35 02 


33 50 


32 35 


31 20 


30 02 


20 


30 


40 52 


3948 
38 49 


3844 


36 32 


35 24 


34 15 


33 05 


31 53 


30 40 


29 25 


30 


40 


39 50 


37 47 


36 44 


35 39 


34 34 


33 27 


32 19 


31 09 


29 59 


28 47 


40 


50 


3846 


37 48 


36 49 


3548 


34 45 


33 42 


32 38 


31 33 


30 25 


29 17 


28 07 


50 


7 00 


37 43 


3646 


35 49 


34 50 


33 50 


32 50 


31 48 


30 44 


29 40 


28 34 


27 27 


7 00 


10 


3638 


35 43 


34 48 


33 51 


32 54 


31 55 


30 56 


29 55 


28 52 


27 49 


2644 


10 


20 


35 33 


34 40 


33 47 


32 52 


31 57 


31 00 


30 02 


29 04 


28 04 


27 03 


26 00 


20 


30 


34 25 


33 35 


32 44 


31 52 


3058 


'4^ 


29 08 


28 12 


27 14 


26 15 


25 15 
24 28 


30 


40 


33 18 


32 29 


31 40 


30 50 


^58 


28 13 
27 16 


27 18 


26 23 


25 26 


40 


60 


32 10 


31 22 


30 35 


2947 


28 58 


28 08 


26 24 


25 31 


24 37 


23 41 


50 


8 00 


31 00 


30 15 


29 30 


28 42 


27 56 


27 08 


26 19 


25 29 


24 38 


23 45 


22 53 


8 00 


10 


^ 50 


2907 


28 23 


27 38 


26 53 


26 08 


25 20 


24 33 


23 44 


22 54 


22 03 


10 


20 


2838 


27 57 


27 16 


26 33 


25 50 


25 06 


24 22 


23 36 


22 4q 


22 01 


21 12 


20 


30 


27 26 


26 47 


26 08 


25 27 


24 46 


24 04 


23 21 


22 38 


21 53 


21 07 


20 21 


30 


40 


26 13 


25 36 


24 58 


24 20 


23 41 


23 01 


22 20 


21 39 


20 56 


20 12 


IQ 28 

18 35 


40 


60 


25 00 


24 24 


2348 


23 12 


22 34 


21 57 


21 18 


20 39 


1958 


19 17 


60 


00 


23 45 


23 11 


22 37 


22 03 


21 27 


20 52 


20 15 


19 38 


19 00 


18 21 


17 40 


9 00 


10 


22 30 


21 58 


21 26 


20 53 


20 20 


19 46 


19 12 


18 37 


18 01 


17 24 


16 46 


10 


20 


21 15 


20 45 


20 14 


19 43 


19 12 
1803 


18 40 


18 07 


17 35 


17 00 


16 26 


15 51 


20 


30 


1958 
18 41 


19 30 


19 02 


18^2 


17 33 


17 03 


16 32 


16 00 


15 28 


14 55 


30 


40 


18 14 


17 48 


17 21 


16 53 


16 25 


15 58 


15 28 


14 59 


14 29 


13 57 


40 


50 


17 23 


16 59 


16 35 


16 09 


1543 


15 18 


14 52 


14 25 


13 57 


13 29 


13 00 


60 


10 00 


16 05 


1543 


15 21 


14 57 


14 33 


14 09 


13 45 
12 38 


13 21 


12 55 


12 2Q 


12 02 


10 00 


10 


14 46 


14 26 


14 05 


13 44 


13 22 


13 00 


12 15 


II 52 


II 28 


II 04 


10 


20 


13 28 


13 08 


12 50 


12 31 


12 II 


11 51 


II 31 


II 10 


10 49 


10 27 


10 05 


20 


30 


12 08 


" 51 


" 34 


II 17 


10 59 


10 41 


10 23 


10 04 


9 45 


9 26 


9 05 


SO 


40 


10 48 


10 33 


10 18 


10 02 


IS 


9 31 


Q 14 


858 


8 40 


8 24 


8 05 


40 


50 


9 27 


9 M 


9 02 


8 48 


8 21 


§06 


7 51 


7 37 


7 21 


7 06 


50 


11 00 


8 07 


756 


6 2^ 


n 


7 21 


7 09 
558 


657 


6 45 


632 


6 19 


6 06 


11 00 


10 


6 46 


6 37 


6 08 


548 


5 37 


5 27 


5 16 


5 05 


10 


20 


526 


V^ 


5 10 


5 03 


4 55 


4 47 


4 39 


4 31 


4 22 


4 14 


4 04 


20 


30 


4 04 


3 53 


3 47 


3 41 


3 35 


3 29 


3 23 


3 16 


3 10 


3 03 


SO 


40 
60 


243 
I 22 


2 39 
I 20 


\^ 


2 31 
I 16 


2 27 
I 14 


2 24 

I 12 


2 20 
I 10 


V^ 


2 II 
I 05 


2 07 
I 03 


2 02 
I 01 


40 
60 


12 00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


12 00 



In North Utltnde, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from North to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from North to West. 

In Kouth latltnde, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from South to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from South to West. 

When the Utltade and declination are of different name, the tables are to be entered with the supplement of the hour angle and the 
supplement of the tabulated azimuth is to be taken for the required true bearing. 
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AZIMUTH OR TRUE BEARING. 



liATITUDK 54' 



DECLINATION— SAME NAME AS— I^ATITVDE. 



LATITUDE 540. 



Hoar Ancle* 



O 



8 



6 



9 



10 



11 



12 



00 
10 

»o 

30 
40 
60 

00 
10 
30 
30 
40 
60 

00 
10 
20 
30 
40 
60 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
30 
40 
SO 

00 
10 
20 
30 
40 
60 

00 
10 
20 
30 
40 
60 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
30 
40 
50 
00 



240 



180 00 
175 26 
170 54 
166 25 
162 01 

157 43 

153 32 

149 28 

145 33 
141 46 
13808 , 
134 38 I 

131 17 ' 
128 04 

124 57 I 
121 59 
119 07 
116 22 

113 42 
III 07 
108 38 
106 13 
103 52 
101 35 

99 22 

97 II 

95 

92 

2^55 

8854 

8654 
8456 
82 59 
81 03 

7909 
77 14  

I 

75 20 ' 

73 26 

71 33 
6940 

67 47 
65 54 

64 00 
62 05 
60 II 
58 16 
56 ao 
54 24 



2£ 

 


>o 





/ 


180 


00 


175 


20 


17041 


166 


07 


I6I 


38 


157 


13 



26' 



I 



52 25 

50 27 
48 27 
46 27 
44 25 
42 22 

40 17 
38 13 
36 06 
33 58 
31 49 
29 39 

27 27 
25 14 
23 00 
20 46 
18 30 
16 13 

13 56 
II 37 



9 

7 

4 
2 
o 



19 
00 
40 
20 
00 



152 58 

148 51 

144 53 
141 02 

137 22 

133 51 

130 28 
127 14 
124 07 
121 06 
118 16 

115 31 

112 52 
110 16 
107 48 
105 24 
103 03 
100 47 

9835 

96 2A 

94 16 
92 12 
10 
09 

86 10 

84 13 
82 17 

80 21 

78 27 

76 34 

74 41 
72 47 
70 56 
6903 
67 10 
65 18 

63 25 
61 31 

59 37 
57 43 
5548 
53 52 

51 55 
49 58 
47 58 
45 59 
43 58 
41 57 

39 53 
37 49 
35 43 
33 36 
31 28 
29 19 

27 OQ 

24 5» 

22 46 

20 33 
18 17 
16 02 

13 47 
II 30 



9 
6 

4 

2 
O 



13 

55 
37 
18 
00 



27° 28° 20° 



o / 
180 00 

175 13 
170 28 

165 48 
161 12 
156 42 

152 23 

148 12 
144 00 
140 18 
136 35 
133 02 

129 37 
126 22 

123 15 
120 16 
117 24 
"4 38 

III 58 
109 25 
106 56 

104 32 
102 13 

99 57 

97 45 
95 35 
93 29 
91 25 
89 24 
87 24 

85 25 
83 29 
81 33 
79 39 
77 45 
7552 

74 01 
72 08 
70 16 
68 25 

6633 
64 41 

62 49 
6056 

59 03 

57 10 

55 16 

 53 20 

51 24 
4928 

47 30 
45 31 
43 31 
41 31 

3928 
37 25 
35 20 
33 »5 
31 08 
39 01 

26 51 
24 41 



22 


3P 


20 


19 


18 


05 


15 52 


13 37 


II 


22 


9 


06 


6 


50 


4 33 ! 


2 


17 





00 



180 00 

175 06 
170 14 
165 27 

160 45 
156 10 

151 46 

147 31 

143 25 

139 30 

135 45 
132 10 

128 44 
125 28 
122 20 
119 22 
116 29 

113 44 

III 05 
108 31 
106 04 

1Q3 40 
loi 22 

9907 

9656 
94 46 
92 41 

90 38 

§37 
8638 

84 40 

8245 
8051 

7856 
77 04 
75 II 

73 20 
71 



67 47 



65 
64 



56 
05 



62 13 
60 21 
58 29 
56 37 
54 43 
52 49 

50 53 
4858 
47 oi 
45 04 
43 04 
41 05 

39 03 
37 02 
34 57 
32 54 
30 48 
28 42 

26 34 
24 25 
22 16 
20 05 

17 53 
15 41 



13 
II 

I 

4 

2 

o 



28 

15 
00 

45 
30 
15 
00 



o / 

8o>oo 

74 59 
69 59 
65 04 

60 16 

55 35 

51 06 
46 46 
42 38 
38 39 
34 52 

31 16 

27 49 
24 31 

21 24 

18 25 

15 33 

12 48 

10 09 
07 37 
05 09 
02 47 
00 29 
98 15 

96 05 
93 57 
91 51 
8950 
87 49 
8551 

83 54 
81 59 
80 05 
78 12 
76 21 
74 30 

72 
70 

6859 
67 00 

65 18 

63 27 

61 37 
59 46 
57 54 

56 03 
54 10 

52 17 

50 2a 
48 28 
46 32 
44 35 
42 37 
4038 

3838 
3638 
34 35 

32 32 
30 28 

28 23 

26 16 
24 08 

22 01 

19 52 
17 42 
15 31 

13 19 

11 06 



8 
6 

4 
2 
O 



54 
4' 
27 
13 
00 



180 00 

174 50 
16943 

164 41 

159 46 

154 59 

150 25 
146 00 
141 48 

137 47 
13358 
130 20 

126 52 

123 35 
120 27 

117 27 

114 35 
111 51 

109 13 

106 40 

104 14 

.101 S3 

99 35 
97 22 



95 i2 
93 05 
I 02 
00 
87 01 
8504 



% 



83 08 
81 14 

79 21 
77 29 

7538 

73 47 

71 58 
70 08 
68 19 
66 30 
64 40 
62 51 

61 01 
59 10 
57 20 
55 29 
53 37 
51 45 

49 52 
47 58 
46 03 

44 07 
42 II 
40 12 

38 14 
36 14 
34 12 
32 10 
30 08 
28 03 

25 59 
23 52 
21 45 
1938 
17 29 
15 20 



I 



13 

10 

8 

6 

4 
2 
o 



10 

4I 
36 
24 
12 
00 



SOo 



80 00 

74 41 
69 25 
64 15 
13 
19 



31° 32° 



59 

54 



49 39 
45 10 
40 54 
36 50 
32 59 
29 20 

25 51 
22 34 
19 25 
16 26 I 

13 34 
10 50 

08 13 

05 42 
03 16 
00 55 

9839 
96 27 



94 18 
92 12 

88 09 
86 12 
84 15 



82 20 
80 27 

7835 
76 44 
74 54 
73 05 

71 16 
69 27 

67 39 
65 50 
64 02 
62 13 

60 24 

5835 
5645 
54 55 

53 04 
51 13 

49 20 
47 28 
45 33 
43 3^ 
41 43 
39 46 

37 49 
35 50 
33 50 
31 50 
29 47 
27 45 

25 41 
23 36 
21 3« 
19 2A 
17 16 
15 09 

13 01 
10 51 

841 
631 
4 21 
2 II 
o 00 



80 00 

74 31 
69 06 

6348 
5« 37 
53 3« 

48 52 
44 IX 
39 5« 
35 51 



31 
28 



59 
17 



24 48 
21 29 

18 22 

15 23 
12 32 

09 49 I 

I 

07 13  

04 43 
02 18 

99 57 , 
97 42 
95 31 

93 24 

01 19 

89 17 , 
87 18 

85 21 : 
83 26 

81 32 ! 

7940 

77 49 
7558 
74 10 
72 22 

7033 
68 

66 _ 
65 II 
63 22 
61 35 

5948 

57 59 
S6 10 

54 21 
52 31 
50 40 

4848 
46 57 
45 04 
43 II 
41 15 
39 20 

37 24 
35 25 
33 27 
31 28 ' 
29 27 ; 
27 25 
I 

25 23 

23 19 I 
21 16 

19 II I 
17 05 
14 5« 

I 

12 51 

10 44 
835 
6 

4 

2 
o 00 I 



180 00 
174 21 
168 46 
163 18 
157 59 
152 53 

148 00 

143 22 

13858 

134 49 

130 54 
127 II 

123 42 
120 23 
117 16 
114 17 
III 27 
108 45 

106 09 

103 40 
loi 17 

9858 
96 44 

94 34 
92 28 

86 

84 29| 

8235! 

8043 
78 52 
77 01 
75 12 
73 25 
71 37 

66 17 

64 30 
62 43 

60 57 



27 
18 

09 
00 



83° 


/ 


180 00 


174 09 
168 23 
162 45 
157 18 


152 04 


147 04 


142 21 


137 54 


133 41 


129 45 
136 02 


122 32 


119 13 
116 06 



59 09 
57 22 
55 

53 
51 57 
50 08 



4^ 



48 17 
46 27 

44 34 
42 42 

4048 

3854 

3658 
35 02 
33 05 
31 06 
29 06 
27 07 

25 05 
23 03 
21 01 

18 57 
16 52 

14 47 

12 42 

10 35 

8301 
6 22 

4 15 
2 08 
00 



113 oh 
no 19 
107 38 



105 
102 
100 



14 



97 57 
95 44 
93 35 



IJ 



31 

28 

87 29 
8532 
83 37 
81 45 



^ 



54 
/o 03 
76 14 
74 26 
72 39 
7053 

69 07 

67 ao 

6536 

63 49 
63 04 

60 18 

58 
56 
54 59 
53 12 
51 24 
49 36 

47 46 
45 56 
44 05 
42 14 
40 21 
38 27 

3633 
34 38 
32 42 
30 44 
2847 
26 47 

24 48 
22 47 
20 45 
18 44 
16 40 
14 37 

12 33 

10 29 

8 2 



\i 



6 

4 12 
2 06 
o 00 



84° 


36° 


f 


/ 


80 00 


180 00 


73 57 


173 44 


<>7 59 


167 32 


62 10 


161 31 


56 32 


155 43 


51 II 


150 14 


4606 


145 01 


41 17 


140 07 


364ft 


135.33 


32 31 


131 16 


28 33 


127 17 


24 49 


123 32 


21 19 


120 02 


18 01 


116 45 


14 54 


"3 39 


II 57 


110 43 


0909 


107 57 


06 30 


105 18 


04 57 


102 48 


01 30 


100 22 


99 10 


98 04 


96 54 


95 49 


94 43 
92 36 


9340 


91 34 


90 32 


8933 


88 31 


8733 
8536 


86 V, 


8438 


8342 


82 44 


81 49 


80 52 


80 00 


79 03 


78 II 


77 13 


76 2| 

74 36 


75 26 


73 39 


72 51 


71 52 


71 05 


70 07 


69 21 


68 22 


6738 


6638 


65 54 


SS^ 


64 10 


62 27 


61 24 


60 43 


59 39 


5859 


57 55 


57 16 


5609 


55 31 


54 22 


53 46 


52 37 


52 01 


5049 


50 15 


49 03 


4830 


45 26 


46 41 


44 54 


43 36 


43 05 
41 16 


41 45 


39 53 
38 02 


39 26 


37 35 


36 08 


35 43 


34 14 


33 50 


32 19 


31 56 


30 2X 
28 26 


30 02 


28 06 


26 28 


26 10 


24 30 


24 12 


22 31 


22 lA 
20 16 


20 31 


18 30 


18 16 


16 28 


16 16 


14 27 


14 15 


12 23 


12 15 


10 21 


10 13 


8 17 


8 11 


6 13 


6 08 


4 09 


4 06 


2 04 


2 03 


00 


00 



Hoar Ansle* 



O 



2 



3 



6 



9 



10 



11 



12 



00 
10 
20 
SO 

40 i 
50 I 

00 
10 
20 I 
SO ' 
40 . 
60 I 

00 I 

10 ! 

20 
SO . 
40 
50 > 

00 I 

10 

20 

SO 

40 

60 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
SO 
40 
SO 

00 
10 
20 
SO 
40 
SO 

00 
10 
20 
SO 
40 
SO 

00 
10 
20 
SO 
40 
SO 

00 
10 
20 
SO 
40 
SO 

00 
10 
20 
SO 
40 
bO 
00 



In North latltade, when the star is risine or East of the meridian, the tabulated azimuths are reckoned from North to Hast; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from North to West. 

In Soath latltvde, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from South to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from South to West. 

When the latltade and deellaatlon are of dlffereat aaaie, the tables are to be entered with the supplement of the hour angle and the 
supplement of the tabulated azimuth is to be taken for the required true bearing. 
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AZIMUTH OR TRUE BEARING. 



I4ATITUDK 54°. 



DKCUNATION— SAME NAME AS— LATITUDE. 



LATITUDE 54°. 



Hour Angle, 



li. 
O 



3 



6 



O 



10 



11 



12 



in. 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 
00 




180 00 

173 28 
167 03 
160 49 

154 50 
149 " 

143 52 
138 53 
134 15 
129 56 

125 55 
122 II 

118 41 

"5 25 
112 20 
109 25 
106 41 
104 05 

10 1 35 
99 12 
96 55 
94 42 
92 34 
90 30 

8831 

8633 
84 3^ 
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75 32 
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28 30 
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17 16 
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98 00 

95 45 
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)i 28 
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83 39 
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79 59 

78 II 

76 25 

74 40 
72 56 

71 13 
69 30 

67 48 

66 06 
64 26 
62 44 
61 04 
59 21 
57 41 

55 58 
54 16 
52 33 
50 50 
49 07 
47 23 

45 37 
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42 06 
40 18 
38 30 
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27 25 
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12 34 
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06 42 
04 01 
01 30 
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96 45 
94 32 
92 24 
90 20 
88 20 

86 23 
84 29 
82 37 
80 48 
79 00 
77 15 

75 30 

73 46 
72 04 
70 22 
68 41 
67 00 

65 20 

63 39 
62 00 

60 20 
58 40 

56 59 

55 18 

53 37 
51 56 
50 15 
48 31 
46 48 
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43 20 
41 35 
39 49 
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36 14 
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74 34 
72 53 
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69 31 
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66 12 
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62 53 
61 15 
59 37 
57 57 
56 18 
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51 18 

49 37 
47 56 
46 14 
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41 04 I 
39 20 
37 34 
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28 34 
26 44 
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8957 
87 58 
86 02 

84 10 
82 19 
80 31 
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75 19 

73 38 

71 57 
70 18 

6839 
67 01 

65 24 

63 45 
62 07 
60 30 
5852 
57 15 
55 37 
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52 20 
50 41 
49 01 
47 21 
45 40 

43 58 
42 17 
40 34 
38 50 
37 06 
35 21 

33 35 
31 47 
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28 12 
26 22 
24 34 

22 43 
20 52 
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17 oq 
15 16 
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171 07 
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155 51 


154 26 


148 43 


147 01 
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140 17 
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134 16 
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128 51 


126 06 


124 03 


121 43 


119 41 


117 44 


115 46 


114 07 


112 II 


no 46 


10855 


107 42 


J 05 54 


104 49 


103 06 


102 08 


100 29 


99 36 


98 00 


97 13 


95 41 


94 57 


93 28 


92 46 


91 21 
89 18 


90 41 


88 40 


87 21 


8644 


85 27 


84 50 


8336 
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81 48 


81 II 


80 02 


79 26 


78 20 
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66 09 
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51 39 
50 02 
48 23 
46 45 
4505 

43 25 
41 44 

40 02 

38 20 

36 37 

34 53 

33 08 

31 23 

29 37 
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71 40 
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65 16 
63 41 
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60 32 
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55 47 
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47 07 
45 31 
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12 39 



10 

9 

7 



51 
04 

15 



5 27 



38 

49 
00 



180 00 I 
168 49 
158 14 
148 39 
140 16 
133 02 

126 49 
121 26 
116 46 
112 39 
108 59 

105 43 

I 

102 43 i 

99 59 
97 27 
95 04 
92 51 
9045 

88 44 
86 48 

84 56 

83 09 
81 25 

79 43 

78 
76 
74 49 
73 15 
71 41 
70 08 

68 37 
67 06 

65 35 
64 05 

62 34 
61 04 

59 34 
5803 

56 33 
55 02 
53 31 
52 00 

50 29 
48 56 
47 23 
45 50 
44 17 
42 43- 

41 07 
39 31 
37 55 
36 18 
34 41 
33 02 

31 22 

29 42 

28 02 
26 21 

24 39 
22 56 

21 13 
19 29 

17 45 
16 00 
14 14 
12 29 

10 

8 

7 09 < 
5 23 
3 35 
I 47 
o 00 



46° 



47° Hour Aiiifle* 



/ 


/ 


180 00 


180 00 


167 40 


166 13 


156 10 


153 36 


145 5Q 


142 46 


137 16 


133 47 
126 24 


129 55 


123 44 


120 17 


118 27 


115 10 


"3 54 
J09 56 


no 48 


107 01 


106 25 


103 42 


103 16 


100 42 


100 25 


98 00 


97 48 


95 32 


95 23 


93 14 


93 07 


91 05 


90 59 


89 03 


88 58 


8708 



87 02 

85 II 
83 24 

81 40 

59 
21 



76 44 
75 09 
73 36 
72 03 

70 33 
69 02 

67 32 
66 03 
64 34 
63 05 
61 37 
60 09 

5840 
57 " 
55 43 
54 13 
52 44 
51 15 

49 45 
48 13 
46 42 

45 10 
43 37 
42 05 

40 31 
3857 
37 22 
35 46 
34 10 
32 33 

30 54 
29 16 

27 37 
25 58 
24 17 
22 36 

20 54 
19 II 
17 29 

15 45 
14 02 
12 17 



10 
8 

7 
5 
3 
I 
o 



33 
48 
02 

17 
31 
46 
00 



85 18 

8331 
81 49 

80 09 

78 32 

76 57 

75 23 
73 51 
72 21 

70 51 
69 23 
67 55 

66 27 
65 00 

63 34 
62 07 
60 40 
59 14 

57 47 
56 20 

54 53 
53 25 

51 57 
50 29 

49 00 
47 31 
46 01 

44 30 
43 00 

41 28 



55 
23 



36 49 
35 15 
33 40 
32 04 

30 28 

2850 

27 13 

25 34 

23 55 
22 16 

20 35 

1855 

17 13 

15 32 

13 49 
12 07 

10 23 
8 40 



56 

13 
29 

44 
00 



O 



2 



3 



B 



» 



10 



11 



12 



00 
10 
20 
30 
40 
50 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
SO 
40 
50 
00 



In ^lorih latitude, when the star is risinjg or East of the meridian, the tabulated azimuths are reckoned from North to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from North to West. 

In Hoatli latitude, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from South to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from South to West. 

When the latitude and declination are of different name, the tables are to be entered with the supplement of the hour angle and the 
supplement of the tabulated azimuth is to be taken for the required true bearing. 
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AZIMUTH OR TRUE BEARING. 



LATITUDE 54''. 



DECLINATION— SAME NAME AS--LATITUDE. 
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4855 
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21 35 



50° 



180 00 

15758 
140 26 
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12 
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73 54 
72 30 

71 09 

60 46 
68 25 
67 04 
65 44 
64 23 

63 03 

61 42 
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55 00 
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52 15 
50 54 

49 30 
48 06 



76 
75 
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46 
45 
43 52 
42 27 
41 00 

39 33 

3805 

36 37 
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32 07 
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82 
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37 


79 
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73 37 
72 16 
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67 02 

65 45 
64 27 

63 09 

61 52 
<« 34 
59 16 
5758 
56 40 
55 21 

54 02 
52 41 
51 22 

50 01 
48 40 

47 18 

45 55 
44 32 
43 oS 

41 45 
40 19 

38 54 

37 27 
36 00 
34 33 
33 05 
31 35 
30 05 

2835 
27 03 

25 32 

23 59 
22 27 

20 53 

19 20 

17 44 
16 09 

14 33 
12 5.S 

II 22 

9 44 
8 07 

6 31 

4 53 

3 15 

1 37 
o 00 
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180 00 
142 02 
121 36 
110 52 
104 20 

99 50 

96 25 

93 39 
91 19 

89 15 
87 24 
8543 

84 06 

8235 
81 07 

79 43 

78 20 

77 01 

75 42 
74 24 
73 07 
71 52 
70 36 
69 22 

68 07 
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6538 
64 24 
63 09 
61 55 

60 40 
5? 24 
58 09 
56 53 
55 37 
54 20 

53 03 
51 44 
50 27 

49 07 
47 49 
46 28 

45 07 
43 46 
24 
02 

39 
14 
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41 

I? 
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35 24 
33 58 
32 31 
31 03 
29 35 
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24 
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00 
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85 08 
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8059 I 
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78 27 
77 12 
75 59 
7448 ; 

73 37 I 
72 25 

71 15 1 
70 04 I 

6854 
67 44 

6633 
65 23 
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63 00 
61 50 
6038 

59 26 
58 13 
57 00 
55 46 

54 32 
53 18 

52 02 

50 47 
49 31 
48 



„ 



44 19 
42 59 ' 
41 38 ' 
40 18 

38 56 
37 34 

36 10 
34 47 
33 22 
31 57 
30 31 
29 04 

27 37 ' 
26 09 
24 40 
23 II 
21 41 
20 II 



25 
51 

17 
43 
09 

34 
00 



88 59 ' 

8759 

86 58 

85 57 
84 56 j 

8355 ' 
82 54 , 
81 53 1 
80 51 I 
79 50 
7848 

77 46 
76 44 

75 41 
74 39 
73 35 
72 32 

71 28 ' 
70 24 
69 20 
68 15 
67 10 
66 04 

64 58 

63 51 
62 44 
61 36 
60 28 

59 19 

58 10 

57 00 
55 50 
5438 
53 27 
52 15 

51 01 

49 48 I 
48 34 
47 18 
46 03 
44 46 

43 29 ! 
42 II I 

40 52 
3^ 33 

58 13 
36 52 , 

35 30 
34 09 I 

32 45 I 
31 22 

29 57 

28 33 ; 

27 06 

25 40 ' 
24 13 

22 46 
21 17 

19 49 



18 40 


18 20 ' 


17 08 


16 50 


15 3<> 


15 19 : 


14 04 


13 4q 1 


12 31 


12 18 


10 58 


10 46 

i 



9 

7 
6 

4 

3 
I 
o 



14 

43 
10 

38 

05 

33 
00 



72 
72 



o 00 

54 26 
6859 

74 02 

76 II 

77 05 

77 22 
77 i<> 
7658 
76 29 

75 54 
75 13 

74 29 
73 42 

52 

01 
71 07 
70 13 

69 17 
68 20 
67 22 
66 22 
65 23 I 
64 22 

63 21 j 
62 17 
61 14 I 
60 10 

59 05 
58 00 

56 53 

55 46 
5438 
53 29 
52 20 
51 10 

49 59 

48 48 

47 3<'> 
46 23 
45 09 
43 54 

42 39 
41 22 
40 06 I 
38 48 
37 30 
36 II 

34 50 
33 31 
32 09 

30 47 
2g 24 

28 01 

26 37 ' 
25 12 
23 4<> 

22 31 

20 54 
19 27 

17 59 
16 31 

15 03 
>3 34 
12 04 I 

10 34 I 



04 

34 
03 

33 
02 

31 
00 



56' 



o 00 

34 38 

53 05 

62 02 

6643 

69 20 

70 50 

71 38 

71 59 

72 03 I 

71 53 ' 
71 34 

71 08 ' 

70 3<> 
70 00 
69 20 

6837 
67 52 

67 03 
66 13 
65 21 
64 28 

63 33 
62 38 

61 40 
60 42 
59 42 
58 42 
57 40 
56 37 

55 34 

54 30 
53 24 
52 19 
51 12 

50 04 

4856 
47 46 
4636 
45 25 
44 13 
43 00 

41 47 
40 32 
39 iS 
38 02 

36 45 

35 28 

34 10 
32 52 

3» 32 
30 II 

28 50 
27 JS 

26 06 

24 42 

23 19 

21 54 

20 30 

19 35 



57« 



o 00 

24 14 

41 18 

51 44 
5801 

61 57 

64 27 

66 03 

67 03 
67 36 
67 53 
67 54 

67 46 
67 29 
67 06 
66 37 
66 04 

65 27 

64 47 
64 04 
63 18 

62 32 

61 43 
60 51 

5958 

59 04 
58 09 

57 II 
56 13 
55 15 

54 14 
53 13 

52 II 

51 07 

50 03 
48 58 

47 51 
46 44 

45 36 
44 27 
43 17 

42 06 

40 55 
39 42 
38 30 
37 16 
36 01 
34 46 

33 28 

32 12 

30 53 

2q 35 

28 16 

26 56 

25 35 
24 13 
22 51 
21 29 
20 oS 
18 42 



17 3<^ 


17 18 


l^ 12 


15 53 


14 46 


14 28 


13 is 


13 02 


II 51 


11 36 


10 22 


10 II 1 


8 M 


843 ' 


7 26 


7 17 


5 57 


5 50 ' 


4 27 


4 23 


2 58 


2 55 


I 30 


I 2S 


00 


00 



58° 



o 00 

18 15 
32 54 

43 17 

50 21 
5508 

58 24 

60 39 

62 12 

63 13 

63 52 

64 13 

64 21 

64 iq 
64 09 

63 51 
63 28 
63 00 

62 28 

61 53 
61 14 
60 32 

5948 

59 03 

58 15 
57 25 
56 33 
55 40 
54 45 
53 49 

52 52 

51 53 
50 54 
49 54 
4851 
47 49 

46 45 
45 40 

44 35 
43 27 
42 19 
41 II 

40 01 

38 51 
37 40 
36 28 
35 15 
34 01 

32 46 
31 31 
30 15 

25 5S 

27 41 

26 22 

25 03 

23 44 
22 23 
21 02 

19 40 
18 18 

16 57 
15 34 
14 10 
12 46 
II 22 
958 
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5 

4 
2 
I 
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07 
42 
17 
52 
26 



LATITUDE 54<'. 



50° I Hour An^le. 



O f 

o 00 
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36 32 
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52 45 

55 30 . 

57 29 

58 54 ' 

59 54 I 

60 33 j 

6058 

61 10 
61 II 
61 05 
60 51 I 
60 32 I 

60 oS 

59 39  
CO o** 

58 32 ' 

57 53 
57 12 1 

56 28 
55 43 
54 56 
54 06 

53 16 
52 23 



51 29 
50 33 
49 37 
48 39 
47 39 
46 39 



o 00 



45 38 
44 35 

43 31 
42 27 
41 21 
40 15 

39 08 
37 59 ' 
36 5f> ' 
35 40 ' 
34 28 I 
33 16 I 
I 
32 03 ] 
30 50 
2g 36 
28 21 
2705 

25 49 

24 32 

23 13 
21 55 
20 36 
19 16 
17 5^' 

16 35 
15 14 

13 53 

12 30 

II 08 

9 45 

8 22 

6 59 
5 3^ 
4 II 
2 48 

I 24 
o 00 



O 



S 



3 



e 



10 



11 



IS 



00 
10 
so 
30 
40 
50 

00 
10 
so 

30 
40 
50 

00 
lO 
SO 

30 
40 
50 

00 

10 

so 
30 
40 
50 

00 
10 
so 
so 

40 
50 

00 
10 
SO 

30 
40 
50 

00 
10 
so 
30 
40 
50 

00 
10 
so 

30 
40 
50 

00 
10 
SO 
30 
40 
50 

00 
10 
SO 
30 
40 
50 

00 
10 
SO 
30 
40 
50 

00 
10 
SO 
30 
40 
50 
00 



In >'orth Utitnde, when the star is rising or East of the meridian, the tabulated aximuths are reckoned from North to East; and 
-when the star is settings or West of the meridian, the tabulated azimuths are reckoned from North to West. 

In 8outh latltnde, when the star is risinsr or East of the meridian, the tabulated azimuths are reckoned from South to East; and 
when the star is setting or West of the meriaian, the tabulated azimuths are reckoned from South to West. 

When the latltnde and decUnatlon are of different name, the tables are to be entered with the supplement of the hour angle and the 
supplement of the tabulated aacimuth is to be taken for the required true bearing. 
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AZIMUTH OR TRUE BEARING. 



IjATitude 540. 




DECLINATION— SAME NAME AS- 


-LATITUDE. 




LATI1UDE 54<'« 


1 

Hour Angle. 


60° . 

1 


61° 


620 


630 


040 


65° 


660 


670 

/ 


08° 


69° 


70° 


Hoar Angle. 


li« m. 


/ 


' 


/ 


/ 


f 


' 


* 


' 


' 


' 


li. m. 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


10 


" 45 


9 49 


8 21 


7 12 


6 16 


5 30 


4 53 


4 19 


3 52 


328 


3 06 
6 09 


10 


20 


22 20 


18 54 


16 13 


14 05 


12 19 


10 51 


9 37 


8 34 


7 39 


651 


20 


30 


31*09 1 


26 48 


23 17 


20 22 


17 56 


15 53 


14 09 


12 38 


II 19 


10 09 

13 18 


907 


SO 


40 


38 07 


33 22 


29 22 


25 57 


23 02 


20 32 


18 22 


16 27 


14 48 


" 59 


40 


50 


43 29 


38 40 


34 27 


30 46 


27 32 


24 42 


22 12 


19 59 


18 02 


16 16 


14 41 


50 


1 00 


47 34 


42 51 


3837 


34 50 


31 25 


28 2^" 


25 40 


23 13 


21 02 


19 03 


17 15 


1 00 


10 


50 40 


46 09 


42 00 


38 13 


34 44 


31 36 


2844 


26 07 


23 46 
26 13 


21 36 


1937 


10 


%o 


53 00 


48 44 


44 44 


41 01 


37 32 


34 21 
36 43 


31 25 


28 42 


23 55 
26 02 


21 48 


20 


SO 


54 44 


50 44 


46 54 


43 18 


39 54 


33 45 


30 59 
32 58 


28 25 


23 49 


SO 


40 


56 01 


52 15 


4838 


45 10 


41 51 


3843 


35 45 


30 22 


27 55 


25 36 


40 


50 


56 57 


53 24 


4958 


46 39 


43 27 


40 23 


37 28 


34 42 


32 04 


29 35 


27 14 


50 


2 00 


57 35 


54 16 


51 00 


47 51 

48 45 


44 45 


41 45 


3855 


36 09 


33 33 


31 03 


28 40 


2 00 


10 


58 00 


54 52 


51 47 


45 47 


42 55 


40 07 


37 25 
3828 


34 50 


32 20 


29 57 


10 


20 


58 13 


55 16 


52 20 


49 27 


46 35 


43 49 


41 06 


35 54 


33 26 


31 04 


20 


30 


58 17 


55 30 


52 42 


49 57 


47 13 


44 33 


41 55 


39 19 


36 50 


34 23 


32 02 


SO 


40 


58 13 


55 34 


52 55 


50 17 


47 40 


45 06 


42 33 


40 02 


37 35 


35 !2 


32 51 


40 


50 


58 02 


55 32 


53 00 


50 29 


47 59 


45 30 


43 02 


40 35 


38 12 


35 52 


33 34 


50 


8 00 


57 45 


55 22 


5258 


50 34 


48 09 


45 46 


43 23 


41 01 


38 42 


36 24 


3408 


3 00 


10 


%^ 


55 07 


52 50 


50 33 


48 13 


45 55 


43 38 


41 20 


39 05 


36 50 


34 37 


10 


20 


54 48 


52 36 


50 24 


48 II 


4558 


43 45 


41 32 


39 20 


37 08 


34 59 


20 


30 


56 29 


54 24 
53 50 


52 18 


50 12 


48 <«4 


45 56 


4348 


41 38 


39 31 


37 22 


35 15 


SO 


40 


55 55 


51 56 


49 55 


47 51 


45 49 


43 44 


4» 39 


39 36 


37 31 


35 26 


40 


50 


55 20 


53 26 


51 30 


49 34 


47 35 


45 36 


43 37 


41 36 


39 35 


37 34 


35 33 


50 


4 00 


54 41 


52 51 


51 00 


49 08 
48 40 


47 15 


45 20 


43 25 


41 27 


39 30 


37 33 


35 35 


4 00 


10 


54 00 


52 15 


50 29 


4650 


45 00 


43 09 


41 15 


39 22 


37 27 


36 33 


10 


20 


53 16 


51 35 


49 53 


48 09 


46 23 


44 37 


42 49 


40 59 


39 ID 


37 J9 


35 27 


20 


30 


52 31 


50 54 


49 15 
4835 


47 35 


45 53 


44 10 


42 26 


40 40 


38 54 


37 06 


35 17 


SO 


40 


51 44 


50 II 


46 59 


45 21 


43 41 


42 01 


40 18 


3835 


36 5X 


35 05 


40 


60 


5055 


49 25 


47 53 


46 21 


44 45 


43 09 


41 32 


39 52 


38 13 


36 31 


34 49 


50 


5 00 


50 04 


4838 


47 09 


45 40 


4408 


42 34 


41 00 


3924 


37 43 


36 10 


34 31 


5 00 


12 


4! 18 


47 48 


46 23 


44 56 


43 28 


41 59 


40 27 


38 54 


37 21 


35 45 


3408 


10 


20 


46 57 


45 35 
44 46 


44 " 


42 46 


41 20 


39 52 


38 22 


36 51 


35 19 


33 44 


20 


80 


47 22 


46 05 


43 25 


42 02 


40 39 


39 14 


37 47 


36 18 


34 50 


33 18 


SO 


40 


46 26 


45 " 


43 55 


42 37 


41 16 


39 56 


38 34 


37 10 


35 45 


34 18 


32 49 


40 


50 


45 28 


44 16 


43 02 


41 47 


40 29 


39 " 


37 53 


36 31 


3508 


33 44 


32 19 


50 


6 00 


44 29 


43 20 


42 08 


4056 


39 41 
3851 


38 25 


37 09 


35 50 


34 30 


33 09 


31 46 


6 00 


10 


43 2Q 

42 28 


42 22 


41 12 


40 02 


3738 


30 23 


35 07 


33 50 


32 32 


31 " 


10 


20 


41 23 


40 16 


39 09 


37 59 


36 49 


35 37 


34 24 


33 JO 


31 53 


30 35 


20 


80 


41 25 


40 23 


39 18 


38 13 


37 06 


35 59 


34 49 


33 38 


' 32 26 


31 13 


29 57 


SO 


40 


40 21 


30 21 


38 19 


37 16 


36 12 


35 07 


33 59 


32 51 


31 43 


30 30 


29 18 


40 


50 


39 17 


38 19 


37 19 


36 19 


35 16 


34 13 


33 09 


32 03 


3056 


29 47 


28 37 


50 


7 00 


38 12 


37 16 


36 18 


35 20 


34 20 


33 19 


32 16 


31 13 


30 08 


29 02 

28 16 


2754 


7 00 


10 


37 o§ 


36 II 


35 15 


34 19 
33 18 


.33 22 


32 23 


31 23 
30 28 


30 22 


29 19 
28 29 


27 10 


10 


20 


35 58 


35 06 


34 12 


32 23 


31 26 


23I 


27 28 


26 25 


20 


30 


34 50 


33 59 


3308 


32 16 


3» 23 


30 28 


^ H 


27 39 


26 40 


25 39 


SO 


40 


33 4J 


32 53 


32 03 


31 13 


30 22 


29 29 


28 36 


!I*f 


26 46 


25 49 


24 51 


40 


50 


32 31 


31 44 


3057 


30 09 


29 19 


28 30 


27 39 


26 46 


25 53 


2458 


24 03 


50 


8 00 


31 19 
30 08 


30 36 


29 50 


29 04 


28 16 


27 29 


26 40 


25 49 


24 59 


24 07 


23 13 


8 00 


10 


29 a6 
28 15 


28 42 


27 58 


'^'d 


2b 27 


25 40 


24 53 


24 04 


23 13 


22 23 


10 


20 


28 56 


27 34 


26 52 


25 24 


24 39 


23 53 


23 08 


22 20 


21 31 


20 


SO 


27 43 
26 28 


27 04 


26 24 


25 44 


25 03 


24 21 


23 39 


22 55 


22 10 


21 25 


20 38 


SO 


40 


25 52 


25 M 


24 36 


23 57 


23 17 


22 36 


21 55 


21 12 


20 29 


1945 
18 51 


40 


50 


25 14 


24 39 


24 03 


23 27 


22 49 


22 12 


21 34 


20 53 


20 13 


19 32 


50 


9 00 


2358 


23 25 


22 51 


22 16 


21 41 


21 06 


20 29 


1952 
18 49 


19 14 

18 14 


18 35 


17 55 


00 


10 


22 43 
21 26 


22 II 


21 39 


21 07 


20 33 


20 00 


I? 25 


17 37 


16 59 


10 


20 


20 56 


20 26 


19 55 
18 44 


19 24 


18 53 


lb 20 


17 47 


17 13 


16 39 


1603 


20 


SO 


20 09 


19 40 


19 12 


18 15 


17 45 


17 14 


16 43 


16 II 


15 39 


15 06 


SO 


40 


i8 51 


18 25 


1758 


17 31 


17 04 


16 37 


16 08 


15 39 


15 09 


14 39 
1338 


14 09 


40 


50 


17 32 


17 08 


1643 


16 19 


15 54 


15 26 


15 01 


14 34 


14 07 


13 10 


50 


10 00 


16 14 


15 51 


15 29 


15 06 


14 42 


14 18 


13 54 
12 46 


13 29 


T3 04 


12 37 


12 II 


10 00 


10 


14 54 


14 33 


14 T2 


13 5^ 


13 30 


13 08 


12 23 


12 00 


II 36 


II 12 


10 


20 


13 34 


13 15 


12 57 


12 38 


12 i3 


II 58 


II 38 


II 17 


10 57 


10 35 


10 12 


20 


30 


12 14 


11 57 


II 40 


II 23 


II 05 


10 48 


10 29 


10 II 


2 51 
8 47 


9 32 


t\l 


30 


40 


10 53 


10 38 


10 23 


10 08 


9 52 

83S 


t% 


9 20 
8 10 


9 04 


8 29 


40 


50 


9 32 


9 20 


9 06 


853 


7 56 


7 42 


726 


7 " 


50 


11 00 


8 II 


8 00 


748 


7 37 


7 25 


7 14 


7 01 


6 49 


6 36 


6 23 


6 10 


11 00 


10 


6 so 


6 40 


6 30 


6 21 


6 II 


6 02 


5 51 


5 41 


5 30 


5 20 


5 OS 


10 


20 


5 28 


5 21 


5 13 


5 05 


4 57 


4 49 


4 41 


4 33 


4 24 


4 16 


4 07 


20 


SO 


4 06 


4 00 


3 55 


3 49 


3 43 


3 37 


3 31 


3 2.S 


3 18 


3 »2 


3 05 


SO 


40 


2 44 


2 41 


2 36 


2 32 


2 29 


2 25 


2 20 


2 16 


2 12 


2 oS 


2 03 


40 


50 


I 22 


I 20 


I iS 


I 17 


I 14 


I 13 


I 10 


I 09 


I 06 


I 05 


I 02 


50 


12 00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


12 00 

1 



























In North latitude^ when the star is rising or East of the meridian, the tabulated azimuths are reckoned from North to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from North to West. 

In Soath latltade, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from South to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from South to West. 

When the latltade and declination are of different name, the tables are to be entered with the supplement of the hour angle and the 
supplement of the tabulated azimuth is to be taken for the required true bearing. 
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AZIMUTH OR TRUE BEARING. 



1.ATITUDB 550. 



DEC I^I NATION— SAME NAME AS— LATITUDE. 



LATITUDE 550. 



Hour Ancle. 



li. 

O 



10 



11 



12 



00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
60 

00 i 

10 

20 

30 

40 

50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 
00 



240 


/ 


180 00 


175 34 


171 10 


166 48 


162 31 


158 19 


154 13 


150 14 


146 23 


142 39 


139 02 


»35 30 


132 M 


129 02 


125 56 


122 56 


I20 04 


117 17 


114 37 


112 00 


109 29 


107 03 


104 40 


102 21 


100 07 



95 44 
93 36 

9» 3» 

89 28 

87 25 
fi5 25 
83 27 
81 29 

79 32 
77 36 

75 40 
73 45 
71 51 
6q 56 
68 01 
66 06 

64 II 
62 15 
60 19 
58 23 
56 26 
54 28 

52 2S 
50 30 
48 29 
46 28 
44 24 
42 21 

40 17 

35 10 

36 03 
33 55 
31 46 
29 35 



25<> 





/ 


80 


00 


75 


28 


7058 1 


66 


32 


62 


09 


57 52 


53 43 


49 39 


45 44 


41 


58 


38 


»9 


34 50 


31 


28 


28 


14 


25 


08 


22 


08 


»9 


15 


16 


28 


13 47 



260 



II 12 
08 40 
06 15 

03 52 
01 33 

99 19 
97 06 
94 57 
92 5» 
90 46 

8843 

86 43 

84 43 
82 45 
80 48 

78 51 
76 57 

75 01 

73 06 

71 13 
69 18 

67 25 
65 30 

6336 
61 41 

59 45 
57 50 
55 54 
53 57 

51 58 
50 00 
48 01 
46 00 
4358 
41 55 

39 52 

37 47 
35 41 
33 34 
31 26 
29 16 



27 24 


27 06 


25 u 


24 55 


22 57 


22 42 


20 42 


20 29 


18 27 


18 15 


16 11 


16 00 


»3 54 


13 44 


" 35 


11 28 


9 17 


9 u 


6.S8 


653 


4 39 


436 


2 20 


2 18 


00 


00 



80 00 
75 22 
70 46 
66 14 
61 45 
57 24 

53 10 
49 03 
45 05 
41 16 

37 35 
34 04 

30 42 
27 25 
24 18 
21 18 
18 25 
15 39 

12 57 
10 21 

07 52 
o*j 26 
03 04 
00 46 

98 32 
96 20 
94 12 
92 05 
01 
00 



S 



86 00 
84 01 
82 04 
80 07 
78 II 
76 17 

74 23 
72 29 
70 36 
68 42 
66 49 
64 55 

63 01 
61 08 

59 13 
57 18 
55 22 
53 26 

51 29 
49 32 
47 33 
45 33 
43 32 
41 31 

39 2S 
37 24 
35 »9 
33 14 
31 07 
28 58 

26 50 
2.* 39 

22 2i) • 
20 16 

^803 1 

15 49 i 

13 35 
II 20 

9 05 
6 49 

4 33 
2 17 
o 00 



270 28« 



I 



180 00 

175 16 

170 34 

i<>5 55 
161 21 

156 54 

152 35 
148 25 

144 23 
140 31 
136 48 

133 »5 

129 51 
12*1 34 
123 27 
120 25 

"7 33 
114 46 

112 05 
109 30 
107 00 
»o4 35 
102 14 

99 57 

97 44 
95 33 
93 25 
Qi 19 
89 16 

87 15 

85 15 
83 17 
81 20 

79 25 
77 30 
75 36 

73 42 

7» 49 
57 
04 
66 II 
64 19 

62 26 
60 33 
5839 
56 45 
54 51 
52 56 

50 59 
49 02 
47 04 
45 06 
43 06 
41 06 

39 04 
37 00 
34 57 
32 53 
30 46 
28 39 

26 32 
24 23 
22 13 
20 03 

17 51 
»5 39 

13 26 
" »3 



I 



S 



8 
6 

4 

2 
O 



58 

44 
30 
15 
00 



180 00 

175 09 
170 20 

»65 34 
i(K) 34 

15^ 22 

151 58 
147 44 
143 39 
139 44 
>35 58 
132 24 

128 58 

125 41 
122 32 

119 32 
116 39 
"3 52 

III 12 
108 37 
106 08 
103 42 
loi 22 

99 «* 



96 53 
94 4 
92 31 

90 31 
88 29 
86 29 



84 29 
8233 
8037 
7842 
7648 

74 55 

73 02 
71 10 
69 18 
67 26 
65 34 
63 43 

61 50 
59 58 
58 05 
56 12 
54 16 
52 24 

50 28 
4832 
46 35 
44 37 
42 39 
40 40 

38 39 
36 37 
34 34 
32 31 
30 27 
28 20 

26 14 

24 07 

21 58 

19 49 

17 39 
15 29 

13 17 
II 05 

853 
6 40 

4 27 

2 13 
O 00 



I 



20° 



180 00 
175 01 
170 04 

165 12 
160 26 

155 49 

151 20 
146 58 
142 53 
J 38 54 
135 oH 
»3i 31 

128 03 
124 46 
121 37 
118 36 

1 15 43 
112 57 

no 17 
107 42 
105 14 
102 49 
100 30 
98 14 

96 02 
93 54 
47 
43 
42 
42 



87 
85 



83 
81 



48 

53 
78 00 

76 06 
74 14 



^ 



72 21 
70 29 

6839 
66 48 

<>4 57 
63 Ob 

61 15 
59 23 
57 31 
55 39 
53 46 
5» 53 

4? 58 
48 03 
46 07 

44 «o 
42 13 
40 14 

38 15 
3<> »4 
34 12 
32 10 
30 07 1 
28 03 I 

I 

25 57 

23 51 , 

21 44 . 

'9 3<> I 

17 27 ; 

15 18 

13 08 I 

10 58 ; 
847 
<> 35 
4 24 
2 12 

o 00 



30° I 31 



32^" . 33° 



80 00 

74 53 
6948 
64 49 

59 ^ 

55 12 

50 39 
46 15 
42 04 
3803 
34 13 
30 34 I 

I 

27 07 ; 
23 48  
20 39 I 

>7 38 
14 45 
II 59 

09 20 
06 46 
04 18 
01 55 
99 36 
97 22 

95 10 
93 02 

^ 54 
8654 
8455 

82 58 

81 02 

79 08 
77 15 

75 23 
73 32 

71 41 
69 50 
68 00 
66 10 
64 19 
62 29 

60 39 
5848 

56 57 
55 06 
53 M 

51 21 



49 27 
47 34 
45 39 
43 43 
41 47 
39 49 

37 50 
35 51 
35 5» 
31 50 
29 47 
27 43 

25 40 
23 35 
21 29 

19 23 
17 16 

15 07 

" 59 

10 50 
8 40 

631 
4 21 
2 10 
o 00 



Ro 00 

74 45 

^^9 31 

64 24 

59 25 
54 34 

49 54 
45 27 
41 12 

37 07 
33 16 
29 36 

26 07 

22 4S 

J 9 39 

16 38 

13 46 
II 00 

oR 22 

05 49 
03 21 

00 59 

98 41 
96 28 

94 17 
92 10 
go 06 
88 04 
86 05 
8407 

82 II 
80 16 
78 23 

76 3t 
74 39 
72 50 

I 

70 59 
69 09 > 
67 20 I 

65 31 
63 41 
61 52 

60 02 
58 12 
56 23 
54 32 
52 41 

50 49 

4857 
47 04 
45 10 

43 15 
41 19 

39 23 

37 26 

35 28 i 

33 29 ' 

3' 29 

29 27 

27 25 

25 22 

23 19 i 

21 14 ; 
19 09 
17 03 I 

14 57  

12 50 , 

10 43 

8 35 • 
6 26 . 
4 18 

2 09 

o 00 



80 00 

74 35 ' 
^ »3 I 
63 57 I 

58 49 ' 
53 52 j 

49 07 ' 
44 35 1 

40 15 ; 

36 09 ' 

32 16 I 
28 34 

25 03 
21 45 

18 36 

15 35 
12 42 ' 

09 58 
07 21 I 

04 49 : 
02 23 
00 02 

97 45 1 
95 33 ' 

93 24 
91 17 
89 14 
87 13 
85 15 
83 i8 

81 22 

79 29 
.77 37 

75 46 
73 56 
72 06 

70 17 
68 28 
66 40 

^ 51 
63 03 
61 15 

59 27 

57 38 
5548 

53 59 
52 08 

50 18 

48 26 
46 35 
44 42 
42 47 
40 53 
3858 

37 02 
35 04 
33 Ob 
31 08 
29 07 

27 07 

25 Ob 

23 03 
21 00 

18 57 
16 52 

14 47 



80 00 
74 25 
68 53 
63 28 
58 12 
53 08 

48 17 
43 39 
39 16 
35 07 

31 " 
27 29 

23 58 
20 39 
17 29 
14 29 
n 38 
0855 
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In Xorth latltade, when the star is rising or East of the meridian, the tabulated azimuths arc reckoned from North to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned fronf%'orth to West. 

In South latltade, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from South to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from South to West. 

When the Utltudc and decllniitlnn are of different nam",, the tables are to be entered with the supplement of the hour angle and the 
supplement of the tabulated azimuth is to be taken for the required true bearing. 
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In North latltnde, when the star is riste^ or East of the meridian, the tabulated azimuths are reckoned from North to East; and 
when the star is setting or West of the meriaian, the tabulated azimuths are reckoned from North to West. 

In South latitude, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from South to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from South to West. 

When the latitude and declination are of different name, the tables are to be entered with the supplement of the hour angle and the 
supplement of the tabulated azimuth is to be taken for the required true bearing. 
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63 21 
63 43 

63 52 
63 51 
63 42 
63 25 
63 02 
62 35 

62 03 
bi 27 
60 49 
60 07 
59 23 
5837 

57 49 
56 59 
56 07 

55 14 
54 20 
53 24 

52 27 
51 aS 

50 29 
4S 



O 



2 



6 



10 



11 



12 



in. 
00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
'•O 
60 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
60 

00 

10 

20 ! 

SO 

40 

60 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
60 
00 



In North latltvdej when the star is rising or Bast of the meridian, the tabulated azimuths are reckoned from North to East; and 
when the star is setting or West of the meri<£lan, the tabulated azimuths are reckoned from North to West. 

In Hooth latltvde, when the star is risinjg^ or East of the meridian, the tabulated azimuths are reckoned from South to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from South to West. 

When the latitude and decllBatlon are of different name, the tables are to be entered with the supplement of the hour angle and the 
supplement of the tabulated azimuth is to be taken for the required true bearing. 
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AZIMUTH OR TRUE BEARING. 



JLATITVDE 550. 



DBCI^INATION— SAMB NAME AS— U^TITUDE. 



IsATVtrcmM 660. 



•!• 



Hour Ancle. 



O 



3 



6 



9 



lO 



10 
30 
80 
40 
60 

OO 
lO 
20 
30 
40 
50 

OO 
lO 
20 
30 
40 
50 

OO 
lO 
SO 
30 
40 
50 

OO 
lO 
20 
30 
40 
50 

OO 
lO 

»o 

SO 
40 
60 

OO 
lO 
SO 
30 
40 
50 

OO 
lO 
30 
30 
40 
60 

OO 
10 
SO 
SO 
40 
50 

OO 
10 
SO 
30 
40 
50 

OO 
lO 
SO 
30 
40 
50 



11 


OO 




10 




so 




30 




40 




50 


IS 


OO 



60° 



o / 

O OO 

14 00 
26 10 

35 45 

42 56 

48 10 

52 00 

54 47 

56 49 

58 16 

59 17 

59 59 

60 24 
feo 37 
60 40 
60 34 
60 21 
60 02 

59 39 
59 »o 
5H3« 
5«03 

57 25 
56 44 

56 01 

55 16 
54 28 

53 39 
52 4" 
51 56 

51 02 
50 06 

49 09 
48 12 

47 13 
46 13 

45 " 
44 09 

43 <* 
42 02 

40 56 

39 49 

38 42 
37 35 

36 25 
35 16 
34 05 
32 54 

31 41 
30 29 

29 15 
28 00 

26 45 
25 29 

24 12 
22 55 
21 38 
20 19 
19 01 
17 42 

16 22 

15 02 

13 41 
12 20 

10 59 

9 37 



8 
6 

5 



15 
53 
3J 



4 08 
2 46 
I 23 
o 00 



or 



o / 

O 00 

II 24 

21 44 
30 23 

37 17 

42 35 

46 44 

49 52 

52 14 

54 01 

55 19 

56 17 

56 57 

57 23 
57 37 
57 42 
57 38 
57 29 

57 12 
56 52 
56 27 
55 57 
55 24 
54 49 

54 II 

53 29 
52 46 
52 01 
51 14 

50 26 

49 35 
48 42 

47 49 
46 53 
45 5^ 
45 01 

44 02 

43 01 
42 01 

40 58 

39 55 

38 51 

37 46 
36 40 

35 33 
34 25 
33 17 
32 07 

30 57 
2046 

28 34 
27 22 



8 
6 

5 
4 

2 
I 
o 



26 08 


24 55 


23 39 
22 24 

2t 08 


19 52 

:8 35 
17 18 


16 00 


14 41 

13 23 
12 03 



10 44 
9 24 



04 
44 
23 
03 
42 
21 
00 



6S' 



o 00 

2 31 
18 21 

26 05 

32 34 

37 48 

41 59 
45 19 
47 54 

49 55 

51 29 

52 39 

53 33 

54 10 
54 36 
54 50 
54 56 
54 54 

54 46 
54 32 
54 13 
53 49 
53 22 
52 52 

52 18 
51 42 
51 03 

50 22 

39 
53 



J? 



48 06 

47 17 
46 26 

45 35 
44 40. 
43 46 

42 50 
41 52 
40 54 
39 54 
3853 
37 52 

36 49 
35 44 
34 39 
33 34 
32 28 
31 20 

30 II 
29 03 

27 53 
26 42 

25 31 
24 18 

23 06 
21 52 
20 39 
19 24 
18 10 
16 53 

15 37 
14 21 

13 04 
II 47 
10 29 

9 II 



7 
6 

5 
3 
2 
I 
o 



53 
34 
16 

57 
38 

19 
00 



630 



o 
8 



00 

05 



15 43 
22 36 

28 34 

33 24 

37 44 

41 07 

43 51 
46 



:i 



47 4 

49 09 

50 13 
51 00 
51 35 
51 59 
52 13 
52 19 

52 17 
52 10 
51 58 
51 40 
51 19 

50 53 

50 25 
49 52 

4? J8 
48 40 
48 01 

47 19 

46 35 
45 49 
45 02 
44 13 
43 23 
42 31 

41 36 
40 42 

39 45 
38 49 
37 50 

36 51 ; 

I 

35 50 i 
34 48 I 
33 45 
32 42 

31 37 
30 32 

29 25 
28 18 
27 10 
26 02 
24 52 
23 42 

22 31 
21 20 
20 08 

18 55 
17 42 
16 28 

15 14 
14 00 

12 45 

II 29 

10 14 

857 



64° 


f 


00 


657 


13 36 


19 45 


25 12 


29 55 


33 56 


37 18 


40 06 


42 24 


44 16 


45 47 


47 00 


47 56 


48 39 


49 10 


49 32 


49 45 


49 50 


49 50 


49 43 


49 31 


4? 15 


48 54 


48 30 


48 03 


47 32 


46 59 


46 22 


45 45 



7 
6 

5 
3 

2 
I 
o 



42 

51 

34 

17 
00 



45 03 
44 21 
43 37 
42 51 
42 03 
41 14 



40 23 
39 30 
38 37 
37 42 
36 46 

35 49 



I 



34 50 
33 51 
32 50 
31 49 
30 47 
29 43 

28 39 

27 34 
26 28 

25 21 
24 14 
23 06 

21 56 

20 48 

19 37 
18 27 

17 15 
16 03 

14 52 

13 39 
12 25 

II 12 

58 
44 



7 30 
6 15 
5 00 
3 45 
2 30 

I 15 
o 00 



65< 



o ' 

o 00 
6 03 

II 54 
17 ?o 
22 iS 
26 43 

30 32 
50 



^ 



3t» 37 

38 58 

40 55 

42 31 

43 50 

44 54 

45 44 

46 22 

46 51 

47 10 

47 23 
47 28 
47 26 
47 20 
47 08 
46 53 

46 33 
46 10 

45 43 
45 14 
44 41 
44 07 

43 30 
42 51 
42 09 

41 27 
40 41 

39 55 



07 
17 



37 26 
36 34 
35 40 
34 45 

33 49 
32 52 
31 54 
30 54 
29 54 
28 53 

27 50 
26 47 
25 44 
24 39 
23 34 
22 28 



21 
20 



20 
13 



19 05 
17 57 
16 47 
15 37 

14 28 
13 16 
12 05 
10 54 
9 42 
8 30 



18 

05 
53 
40 

27 

13 
00 



66«> 



I 



o 00 

5 18 
10 27 

15 19 

19 50 

23 54 

27 30 

30 40 

33 24 

35 45 

37 45 

39 25 

40 4 

41 

42 53 
4338 
44 13 
44 37 

44 56 

45 05 
45 09 
45 08 
45 01 
44 50 

44 35 
44 10 

43 54 
43 27 
42 59 
42 28 

41 55 
41 18 
40 40 
40 01 

39 18 

38 34 

37 49 
37 02 

36 14 
35 24 

34 32 
33 40 

32 46 

31 52 
30 55 
2958 
29 01 

28 02 

27 01 
26 00 

24 59 
23 56 
22 53 
21 49 

20 44 



19 39 


18 


.VJ 


17 


26 


16 


19 


15 


II 



12 54 

II 46 

10 3ft 

9 26 

8 16 



06 
55 
44 
33 

23 
II 
00 



67° 



o 00 

4 41 

9 15 

13 37 

17 41 

21 26 

24 49 

27 49 
30 28 

32 47 
34 46 
36 28 



4 

3 

2 



68< 



37 55 

39 08 

40 08 
4058 

41 37 

42 07 

42 29 
42 45 
42 53 
42 56 
42 54 
42 48 

42 36 
42 22 
42 02 

41 41 
41 16 
40 48 

40 18 

39 45 
39 10 

38 43 
37 54 
37 13 

36 30 
35 45 
35 00 
34 13 
33 24 
32 34 

31 42 

30 50 

29 57 
29 02 

28 06 

27 10 

26 II 

25 13 

24 13 

23 13 
22 12 

21 10 

20 07 

19 03 
18 00 

1656 

15 50 

14 44 

13 39 
12 32 
II 25 
10 18 
9 09 
8 02 



653 
5 45 
36 
27 
18 
I 09 
o 00 



o / 

o 00 

4 09 

8 13 
12 08 

15 49 

19 15 

22 24 

25 13 

27 45 

30 00 

31 58 

33 40 

35 09 

36 24 

37 27 

38 20 

39 
39 

40 05 
40 25 
40 37 
40 45 
40 47 
4044 

40 37 
40 26 
40 II 

39 5a 
39 31 
39 06 

3839 
38 10 

37 38 

37 04 
36 27 

35 50 

35 09 

34 38 
33 45 
33 00 

32 13 
31 26 

30 38 

29 47 

28 56 

28 04 
27 10 

26 15 

25 20 
24 23 

23 27 
22 29 
21 29 

20 29 

18 28 
17 26 
16 24 
15 20 
14 17 

13 13 
12 09 

II 03 

9 59 
852 
7 47 



6 

5 
4 

3 

2 

I 
o 



41 
35 
28 
21 

14 

07 
00 



6O0 



o 00 

3 41 

7 ao 

10 50 

14 II 

17 18 

20 12 
22 52 
25 16 
27 a6 

29 21 

31 01 

32 31 

33 47 

34 52 
3548 

30 34 
37 II 



% 



42 
06 

38 22 
38 33 
38 39 
3840 

3836 
38 28 
38 18 
38 03 
37 44 
37 24 

37 00 
36 34 
36 04 

35 34 
35 00 
34 25 

33 48 
33 09 
32 28 

31 46 
31 02 
30 18 

25 31 
28 43 

27 54 
27 05 

26 13 
25 21 



24 28 

23 33 
22 39 

21 43 
20 46 

19 48 



II 45 
10 42 

9 39 
8 36 

7 32 



6 

5 
4 
3 

2 
I 
o 



700 



18 50 


17 51 


16 51 


15 51 


14 50 


13 49 


12 47 



28 
23 
19 
15 

10 

05 

00 



I 



o 00 

18 

33 

9 4a 

12 43 

15 35 

18 15 

20 44 

22 59 

25 03 

26 54 

2959 

31 16 

32 22 

33 20 

34 OS 
3448 

35 21 
3548 

36 08 
36 23 

36 36 

3636 
36 31 
36 23 
3^ 12 
35 57 
35 39 

35 19 
34 55 
34 30 
34 01 
33 30 
32 59 

32 24 
31 48 
31 II 
30 31 
29 49 
29 07 

28 23 

27 37 
26 51 
26 03 

25 14 
24 25 

23 34 
22 /" 

21 b^ 
20 56 
20 01 

19 07 

iS 10 

17 13 

16 16 

15 18 
14 19 

13 20 

12 21 
II 21 

10 20 

v,t 

7 17 



6 

5 



14 

13 
4 10 

3 07 
2 06 

I 03 
o 00 



b. 
O 



3 



6 



8 



9 



10 



11 



IS 



00 
10 
SO 
30 
40 
50 

00 
10 
SO 
30 
40 
50 

00 
10 
SO 
30 
40 
50 

00 
10 
SO 
30 
40 
50 

00 
10 
SO 
3U 
40 
60 

00 
10 
SO 
30 
40 
60 

00 
10 
SO 
30 
40 
50 

00 
10 
SO 
30 
40 
60 

00 
10 
SO 
30 
40 
60 

00 
10 
SO 
30 
40 
60 

00 
10 
SO 
30 
40 
60 

00 
10 
SO 
30 
40 
60 
00 



In North lAtltade, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from North to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from North to West. 

In 8oath latitude, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from South to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from South to West. 

When the latitude and declination are of different name, the tables are to be entered with the supplement of the hour-angle and the 
supplement of the tabulated azimuth is to be taken for the required true bearing. 
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AZIMUTH OR TRUE BEARING. 



I^ATITITDB 660. 



DBCU NATION— SAME NAME AS— LATITUDE- 



I^ATITUDE 660. 



Hour Angle. 



O 



H 



3 



6 



lO 



11 



12 



in* 

OO 
10 
SO 
30 
40 
50 

OO 
lO 
20 
80 
40 
50 

OO 
lO 
20 
SO 
40 
60 

OO 
lO 
20 
SO 
40 
50 

OO 
lO 
20 
SO 
40 
50 

OO 
lO 
20 
SO 
40 
&0 

OO 
10 
20 
30 
40 
50 

OO 
lO 
20 
SO 
40 
oO 

OO 
10 
20 
SO 
40 
oO 

OO 
lO 
20 
SO 
40 
50 

OO 
lO 
20 
SO 
40 
60 

OO 
lO 
20 
SO 
40 
50 
OO 



240 



o f 

80 00 

75 42 

71 25 
67 10 
62 59 
58 54 

54 52 
50 57 
47 10 
43 29 
39 55 
36 29 

33 09 
29 57 
26 52 

-»-< 53 
2o S9 
18 iz 

15 30 
12 52 
10 20 
07 52 

05 27 
03 06 

100 49 

98 35 
96 22 

94 13 
92 06 
90 01 

87 57 
85 55 
83 54 

81 54 
79 5fe 
77 58 

76 01 

74 03 

72 08 
70 II 



S60 



80 00 



75 
71 



68 
66 



15 

iS 



64 22 
62 21 

60 27 

5« 29 
56 32 
54 32  
I 
52 32 ! 
50 32 
48 30 
46 28 

44 25 
42 21 I 



36 
14 
6654 
62 39 

58 29 

54 24 
50 26 

46 35 
42 51 
39 15 
35 47 

32 27 

29 13 
26 06 

23 07 
20 13 
17 26 

14 43 
12 06 

09 33 
07 06 

04 42 
02 22 



TOO 05 

97 50 

95 39 

93 30 

01 24 

89 19 

87 16 
85 15 
83 15 
81 15 
79 17 
77 21 

75 23 
73 27 
7t 31 
69 36 
67 40 
65 44 

63 4«) 

61 52 

59 56 
57 58 
56 00 
54 02 

52 03 

50 04 
48 03 

46 02 

44 00 

41 57 



40 15 


39 52 


1 38 09 


37 46 


36 01 


35 39 


. 33 53 


33 32 


3» 42 


31 23 


29 32 


29 H 


27 20 


27 04 


25 08 


24 52 


22 54 


22 40 


20 <|0 


20 27 


18 24 


18 13 


16 08 


1558 


13 51 


13 42 


" 33 


11 26 


9 15 


9 10 


657 


652 


4 38 


4 35 


2 19 


2 17 


00 


00 



I 



26° 



180 00 

175 31 
171 
166 
162 17 
158 02 

153 53 
149 52 
145 57 
142 II 

138 33 
135 04 ' 

131 41 
128 26 

125 19 

122 18 

119 25 

116 36 

"3 54 
III 18 

108 46 

106 18 

103 54 
loi 34 

99 18 
97 04 
94 54 
92 45 
90 40 
8836 

86 33 
^ 32 
82 33 
80 34 
7« 37 
76 41 

74 43 
7248 
70 54 
68 59 
67 04 
6509 

63 14 
61 18 

59 22 
57 26 
55 29 
53 32 

51 34 i 
49 35 
47 36 
45 35 

43 33 
41 29 

39 28 

37 24 
35 18 
33 II I 
3' 04 

38 56 

26 47 . 

24 37 I 

22 26 I 

20 13 I 

18 01 • 

15 47 

I 

13 33 ' 
II iq 

9 03 
6 48 

4 32 
2 16 j 
o 00 . 




85 49 
8350 
81 51 

79 53 
77 56 
76 01 

74 05* 
72 II 
70 17 
68 22 
66 27 
64 33 

62 39 
60 44 
5849 
56 53 
54 58 
53 02 



51 04 


5035 


49 06 


48 38 


47 07 


46 40 


45 08 


44 41 


43 o« 


42 42 


41 06 


40 42 



39 04 
57 00 
34 56 
32 51 

30 
28 

26 30 
24 21 
22 II 
20 00 
17 49 
15 37 

13 24 

II II 

8 58 
6 43 
4 29 

2 15 
o 00 



! 



38 40 
36 38 
34 35 
32 31 
30 26 

28 20 

26 13 

24 05 
21 57 
19 47 
17 38 
15 27 1 

13 15 
II 04 



8 
6 

4 

2 

o 



52 

39 
26 

13 
00 



50 05 
48 09 

46 12 

44 15 
42 16 

40 17 

38 16 
36 15 
34 14 
32 10 
30 06 
28 01 

25 56 
23 50 
21 43 

19 35 
17 36 

15 16 

13 07 

10 56 

8 46 

6 34 
4 23 
2 12 
o 00 



49 35 
47 40 
45 44 
43 48 
41 50 
39 52 

37 53 
35 52 
33 51 
31 50 
29 47 
27 43 

25 40 
23 34 

21 2S 
19 22 

17 14 

15 07 

12 58 
10 50 



I 



8 
6 

4 
2 
o 



40 

30 
20 

10 

00 



49 05 
47 12 
45 17 
43 21 
41 24 

39 27 

37 29 
35 30 
33 30 
31 30 
29 28 
27 26 

25 23 
23 18 
21 14 

19 09 
17 03 

14 57 

12 50 
10 42 

834 
6 26 

4 18 
2 09 
o 00 



48 34 
46 42 

44 47 
42 54 
40 58 

39 02 

37 05 
35 o: 



Si 



33 
31 09 
29 08 
27 08 

25 06 

23 04 
21 00 

15 56 

16 52 

14 47 

12 41 

10 35 

8 28 

6 21 

4 15 

2 08 

o 00 



48 04 

46 12 

44 20 
42 27 
40 32 

38 37 

36 40 

3.* 44 
32 47 
30 48 
28 49 
26 50 

24 49 
22 4S 
20 46 

18 43 
16 40 

14 37 
12 32 



10 
8 
6 

4 

2 
o 



27 
22 

17 
12 
06 
00 



47 33 
4."> 42 
43 51 
41 59 
40 05 

38 II 

36 17 
M 21 
32 25 
30 28 
28 30 
26 32 

24 32 
22 33 
20 31 

15 30 

16 28 
14 27 

12 23 
10 21 



8 
6 

4 

2 

o 



17 
13 
09 

04 
00 



47 03 
45 13 
43 22 
41 31 
39 39 
37 47 



35 53 


33 


58 


32 03 


30 


08 


28 


II 


26 


14 


24 


16 


22 


\l 


20 

1 8 


lo 

18 


16 


17 


14 


16 


12 


15 


10 


13 


8 


II 


6 


09 


4 


06 


2 


03 ' 





00 
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00 
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SO 
40 
60 

00 
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SO 
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10 
20 
SO 

40 

60 

00 
10 
20 
SO 
40 
50 

00 , 
10 I 
20 
SO , 
40 I 
60 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
60 
00 



In North Imtltnde, when the star is risinje: or Hast of the meridian, the tabulated azimuths are reckoned from North to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from North to West. 

In 8oath latltnde, when the star is rising or Hast of the meridian, the tabulated azimuths are reckoned from South to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from South to West. 

When the Utltiide and deeltnatloa are of diffmnt name, the tables are to be entered with the supplement of the hour angle and the 
supplement of the tabulated azimuth is to be taken for the required true bearing. 



230 



AZIMUTH OR TRUE BEARING. 



LATITUDE Se°» 



DECUNATION— SAME NAME AS— LATITUDE. 



LATITUDE 56<^. 



Hour Angle. 



-« 



2 



6 



10 



11 



12 



OO 
lO 
SO 
30 
40 
60 

OO 
lO 
20 
30 
40 
50 

OO 
lO 
20 
30 
40 
50 

OO 
lO 
20 
30 
40 
60 

OO 
lO 
20 
30 
40 
50 

OO 
10 
20 
30 
40 
60 

OO 
lO 
20 
30 
40 
50 

OO 
10 
20 
30 
40 
50 

OO 
lO 
20 
30 
40 
50 

OO 
lO 
20 
30 
40 
50 

OO 
lO 
20 
30 
40 
50 

OO 
10 
20 
30 
40 
50 
OO 
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8o OO 
74 o6 




iiSo OO 
173 53 



57 04 
51 4t> 

46 44 

41 58 

37 28 

33 »3 
29 14 

25 29 

21 56 
18 36 
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. In North latltnd4>, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from North to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from North to West. 

In South Ifttltode, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from South to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from South to West. 

When the latltade and der llnitlon are of different nnme. the tables are to be entered with the supplement of the hour angle and the 
supplement of the tabulated azimuth is to be taken for the required true bearing. 
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AZIMUTH OR TRUE BEARING. 
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In North latitude, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from North to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from North to West. 

In 8oath Utitnde, when the star is risint^ or East of the meridian, the tabulated azimuths are reckoned from South to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from South to West. 

When the Utltudf and declination are of different name, the tables are to be entered with the supplement of the hour angle and the 
supplement of the tabulated azimuth is to be taken for the required true bearing. 
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AZIMUTH OR TRUE BEARING. 



I4ATITUDE 560. 




DECLINATION— SAME NAME AS— LATITUDE. 




LATITUDE 56°. 


Hour An^le. 
li* in* 


«Oo 


«lo 

1 

t 


630 

/ 


63° 

/ 


64° 

f 


65° 


66° 


67° 


68° 


69° 

' 


70° 


Hoar AiiKle. 


1 

/ 


/ 


/ 


/ 


1 
/ 


/ 


li« in* 


00 


00 


00 


00 


00 


00 


00 


00 


00 ! 


00 . 


00 


00 


00 


10 


17 16 


13 35 


II 03 


9 12 


748 


6 43 


5 A9 


506; 


4 29 


358 


3 32 


10 


20 


31 26 


25 29 


<2I 06 


17 47 


15 13 


13 o'^ 


11 27 


10 04 I 


853 ; 


7 52 


6 59 


30 


30 


41 41 


34 5t> 


29 36 , 


25 21 


21 55 


19 06 


16 44 


14 45  


13 04 1 


11 37 


10 21 


SO 


40 


48 47 


42 05 


36 26 


31 43 . 


27 45 


24 24 


21 33 


19 07 


17 00 1 


15 10 


»3 34 , 


40 


60 


53 40 


47 21 

1 


41 47 


36 55 , 

1 


32 42 


29 02 


25 51 


23 05 


20 39 


18 29 


lb 35 . 


50 


1 00 


57 03 


51 12 1 


45 53 


41 06 


36 49 


33 01 


29 37 


26 36 


23 56 I 
26 52  


21 32 


19 23 
21 58 


1 00 


10 


59 24 


54 03 


49 02 


44 26 


40 12 


36 22 


32 52 


29 44 


24 18 


10 


30 


61 00 


5^ 07 


51 27 


47 03 


42 57 


39 OM  


35 39 


32 26 


29 29 ; 


26 46 


24 18 


30 


30 


62 06 1 


57 36 


53 15 


49 05 


45 09 


41 27 , 


38 00 


34 45 


31 46 1 


2859 


2b 25 


SO 


40 


63 48 


5-^ 39 ' 


• 54 36 


50 41 


46 55 


43 21 


39 57 1 


36 46 


33 45 1 


30 55 


28 18 


40 


50 


63 12 


59 22 


55 35 


5» 53 , 


48 19 


44 53 


41 35 , 


38 26 


35 27 1 


32 37 


2958 


50 

1 


3 00 


63 23 


59 49 


56 17 


52 49 


49 24 


46 06 


42 55 


39 50 


36 54 


34 16 


31 25 


3 00 


10 


63 22 


60 03 


56 44 


53 28 


50 13 


47 03 


43 59 


41 00 


38 cS , 


35 21 


32 41 


10 


30 


^3 13 ' 


60 06 


5^> 59 


53 54 I 


50 50 


47 48 


44 51 


41 57 


3908 , 


3b 25 


33 47 


30 


30 


62 57 


60 02 


57 05 


54 09  


51 15 


48 21 


45 30 


42 42 


39 58 


37 18 


34 43 


30 , 


40 


62 35 


59 49 


57 03 


54 1^ 


51 30 


48 44 


46 00 


43 18 


40 39 


38 02 


§>^ 


40 1 


50 


62 07 


59 31 


5b 53 


54 J6 


51 37 


4858 


46 20 


43 44 


41 09 


38 37 


50 


3 00 


61 36 


5908 


56 39 


5408 


51 36 


49 04 


46 33 


44 03 


1 

41 34 


39 06 


36 39 


3 00 ' 


10 


61 00 


5S 40 


50 IS 


53 55 


5» 31 


49 05 


46 40 


44 14 


4» 50 


39 25 


37 04 


10 


30 


60 23 


5-S 09 i 


55 53 


53 36 


51 19 


48 59 


46 39 ' 


44 19 


42 00 


3Q 40 


37 21 


30 


30 


59 41 


57 34 


55 24 


53 14 


51 01 


48 48 


4b 33 ' 


44 18 


42 03 


39 48 


37 33 


SO 


40 


5S 57 


56 56 


54 52 


52 47 


50 41 


48 33 


4b 23 


44 13 


42 03 


39 51 


37 40 


40 


50 


5« " 


56 15 


54 17 


52 18 


50 16 


48 12 


46 09 


44 03 


41 57 


39 49 


37 43 


50 


4 00 


57 23 


55 32 


53 39 


51 45 


49 48 


47 49 


45 49 


43 49 


41 47 


39 43 


37 40 


4 00 


10 


56 33 


54 47 


52 59 


51 08 


49 lb 


47 22 


45 27 


43 30 


41 32 


39 33 


37 33 


10 


30 


55 42 


5\ 00 


52 16 


50 31 


48 42 


46 52 


45 02 


43 09 


41 14 


39 19 


37 23 


30 


SO 


54 49 


53 n 


51 31 


49 50 


4805 


46 20 


44 33 


42 44 


40 53 


39 02 


37 10 


SO 


40 


53 55 


52 20 


50 44 


49 06 


47 26 


45 45 


44 01 


42 17 


40 30 


38 42 


3b 52 


40 


50 


52 59 


51 28 


49 56 


48 21 


46 45 


45 07 


43 27 


41 4b 


40 02 


38 19 


36 32 


50 


5 00 


52 02 


50 34 


49 05 


47 34 
46 46 


46 02 


44 27 


42 51 


41 13 
40 38 


39 33 


37 52 


36 09 


5 00 ' 


10 


51 04 


49 39 


48 13 


45 16 


43 45 


42 13 


39 02 


37 24 


35 44 


10 


30 


50 04 


4H 43 


47 20 


45 56 


44 30 


43 02 


41 31 


40 00 


38 27 


36 53 


35 16 


30 


30 


49 03 


47 45 


46 24 


45 03 


43 41 


42 ]6 


40 49 


39 21 


37 51 


36 20 


M 46 


SO 


40 


48 01 


46 46 


45 28 


44 10 


42 51 


41 28 


40 05 


38 39 


37 13 


35 44 


34 13 


40 


50 


46 59 


45 46 


44 31 


43 16 


41 58 


40 40 


39 19 


37 57 


3b 33 


35 07 


33 40 


50 


6 00 


45 55 


44 45 


43 33 


42 20 


41 05 


39 50 


38 32 


37 13 


35 51 


34 28 


33 03 


6 00 


10 


44 50 


43 43 


42 34 


41 23 


40 1/ 


38 58 


37 42 


36 26 


35 07 


33 48 


32 25 


10 


30 


43 45 


42 40 


41 33 


40 26 


39 16 


3805 


36 53 


3.5 38 


34 23 


33 05 


1 31 47 


30 


30 


42 39 


41 36 


40 31 


39 26 


38 18 


37 " 


36 00 


34 50 


33 3b 


32 22 


1 31 05 


SO 


40 


41 31 


40 31 


39 29 


38 25 


37 20 


36 15 


35 07 


33 5Q 


32 48 


31 36 


30 22 


40 


oO 


40 22 


39 24 


38 24 


37 24 


36 22 


35 19 


34 13 


33 07 


31 59 


30 49 


29 38 


50 

1 


7 00 


39 13 


3« 17 


1 37 20 


36 22 


35 21 


34 21 


33 18 


32 14 


31 08 


30 02 


28 54 


7 00 1 


10 


38 04 


37 »o 


. 36 15 


1 35 19 


34 21 


33 22 


32 21 


31 19 


1 30 17 


' 29 13 


28 06 


10 


30 


36 54 


36 01 


 3508 


34 14 


33 18 


1 32 22 


31 24 


1 30 25 


2t> 24 


28 23 


1 27 18 


30 


30 


. 35 42 


34 5» 


34 01 


: 33 09 


32 15 


' 3^ 21 


30 25 


29 28 


28 30 


i 27 31 


' 26 30 


SO 


40 


. 34 30 


33 41 


32 53 


! 32 03 


31 II 


30 20 


29 26 


; 28 32 


, 27 36 


' 26 38 


25 40 


40 . 


50 


33 17 


32 31 


31 44 


3057 


30 07 


29 17 


28 25 


27 33 


2b 39 


, 25 45 


. 24 4g 


50 


8 00 


' 32 03 


31 19 


30 34 


29 48 


29 01 


28 14 


27 25 


1 26 34 


35 43 


24 50 


1 

i3 5b 


8 00 


10 


30 49 


30 07 


29 24 


28 39 


27 54 


27 09 


26 22 


25 34 


24 45 


23 55 


23 03 


10 


30 


29 34 


28 54 


28 12 


27 31 


26 48 


26 05 


25 19 


1 24 34 


23 46 


1 22 59 


22 JO 


30 


30 


38 18 


27 40 


1 27 01 


26 20 


25 40 


1 24 58 


24 15 


23 32 


22 47 


22 01 


21 14 


SO 


40 


27 01 


26 25 


25 48 


25 10 


24 32 


1 23 52 


23 10 


22 30 


, 21 47 


21 04 


20 19 


40 


50 


I 25 45 


25 I'l 


24 34 


23 59 


23 22 


1 22 44 

1 


22 06 


21 27 


20 46 


20 05 


19 23 


50 > 


9 00 


24 27 


23 54 


23 20 


22 47 


22 12 


21 36 


21 00 


20 23 

IQ 18 

18 li 
17 08 


19 45 


19 05 


18 25 


00 


10 


23 09 


22 38 


22 06 


21 34 


21 02 


20 28 


19 53 
18 46 


18 42 


18 05 


17 27 


10 


30 


21 51 


21 22 


20 52 


20 22 


19 51 


19 19 


17 40 


17 05 


1 >b 29 


30 


30 


20 31 


20 04 


19 36 


' 19 08 


18 38 


18 09 


17 38 


1 16 37 


16 04 


' »5 3» 


SO 


40 


19 12 


18 46 


iB 20 


' 17 54 


17 26 


16 3« 


16 30 


16 02 


15 32 


15 02 


14 31 


40 


50 


17 51 


17 27 


17 03 


16 40 


16 14 


15 49 


15 22 


14 55 


14 28 


14 00 


j J3 31 


50 


10 00 


16 31 


16 oc) 


15 46 


15 24 


15 01 


14 37 


14 13 


1348 


13 23 


12 57 


' 12 30 


10 00 


10 


15 10 


14 50 


14 30 


14 09 


13 47 


i »3 25 


13 03 


12 40 


12 18 


II 54 


II 29 


10 


30 


13 49 


13 30 


13 »2 


12 52 


12 34 


12 14 


II 53 


11 33 


II II 


10 50 


10 2S 


30 


30 


12 27 


12 10 


" 54 


11 37 


II 19 


1 II 01 


10 43 


10 2.S 


10 06 


9 46 


9 27 


SO 


40 


II 04 


10 41} 


10 34 


10 20 


10 04 


9 48 


9 32 


9 16 
A 07 


8 59 


8 41 


8 24 


40 


50 


9 42 


9 29 


9 16 


9 03 


8 49 


8 36 


8 22 


7 52 


7 37 


7 22 


50 


11 00 


8 19 


8 oS 


VJ^ 


7 46 


7 34 


7 23 


7 " 


658 


6 45 


632 


6 20 


11 00 


10 


6 56 


6 48 


6 29 


6 iS 


6 09 


5 59 


548 


538 


5 28 


5 16 


10 


30 


5 33 


5 26 


5 18 


5 n 


5 °3 

3 48 


4 55 


4 47 


4 40 


4 31 


4 22 


4 13 


30 


30 


4 10 


4 04 


3 59 


3 54 


3 42 


3 35 


3 30 


3 23 


3 17 


3 II 


SO 


40 


2 47 


2 43 


2 40 


236 


2 32 


2 28 


2 24 


2 19 


2 16 


2 II 


2 07 


40 


50 


I 23 


I 22 


I 20 


I 18 


I 16 


I 14 


I 12 


I 10 


I 08 


I 06 


I 04 


50 


13 00 


00 


c» 


00 


c» 


00 


1 00 


1 00 


00 


00 


00 


00 


13 00 



In North latitude, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from North to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from North to West. 

In Hooth latitude, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from South to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from South to West. 

When the latitude and derllnatlon are of different name, the tables are to be entered with the supplement of the hour angle and the 
supplement of the tabulated azimuth is to be taken for the required true bearing. 
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A2IMUTH OR TRUE BEARING. 



I^ATrrUDE 57°. 


350 

- * 

/ 


DECLINATION- 


-SAMB 


NAME 


AS— LA 

31° 

f 


TITUD] 
33° 


E. 




1 
I4ATITVDB 57''. : 


Hoar Allele. 


«4° 


36° 

/ 


370 

/ 


38° 


30° 


30° 


330 

/ 


84° 

f 


35° 


, Hoar Angle. 


lia in* 


. 


/ 


' 


. 


/ 




O OO 


i8o OO 


180 00 


180 00 


180 00 


180 00 


180 00 


180 00 


180 00 


180 00 


180 00 


180 00 


180 00 


00 1 


10 


175 48 


175 44 


17538 


175 33 


175 27 


175 21 


175 14 


175 07 


174 59 


174 51 


174 42 


174 32 


10 


20 


171 38 


171 29 


171 18 


171 07 


170 55 


170 44 


170 30 


170 16 


170 01 


169 44 


169 27 


169 oS 


30 


30 


167 30 


167 16 


167 00 


166 4.S 


166 28 


166 10 


165 50 


165 29 


165 07 


164 43 


164 18 


163 50 


SO 


40 


163 26 


163 07 


162 47 


162 24S 


162 03 


161 40 


161 14 
156 46 


160 4« 


160 19 


159 49 


159 15 


158 40 


40 , 


50 


159 24 


159 02 


15838 


158 13 


157 46 


157 17 


156 14 


155 39 

1 


155 02 


154 23 


153 41 

1 


60 


1 OO 


155 29 


155 03 


154 35 


154 05 


153 34 


153 01 


152 26 


151 48 


151 09 


150 27 


149 42 


148 53 


1 00 


lO 


151 39 


151 09 


150 37 


150 04 


149 29 


148 53 


148 13 


147 31 


146 48 


146 01 


145 12 


144 18 


10 


20 


147 55 


147 22 


146 47 


146 II 


145 33 


144 53 


144 10 


143 25 


142 37 


141 47 


140 53 


139 56 


30 


30 


144 18 


143 41* 


143 04 


142 23 


14: 44 


141 01 


140 16 


139 28 


i.^ 37 


137 44 


136 48 


135 47 


30 


40 


140 46 


140 08 


139 28 


138 47 


138 04 


137 18 


136 31 


135 41 


134 48 


133 53 


132 54 


131 5» 


40 


50 


137 21 


136 42 


136 00 


135 18 


134 33 


133 45 


132 55 


132 03 


131 09 


130 12 


129 12 


128 oK 

1 


50 


2 OO 


»34 04 


133 22 


1 132 38 


131 5* 


131 08 


130 20 


129 28 


128 35 


127 40 


126 41 


125 40 


124 35 


3 . 00 


lO 


130 52 


130 09 


1214 25 


12K 39 


127 52 


127 02 


126 10 


125 17 


124 20 


123 21 


122 lu 
119 08 


121 14 


10 


*Z0 


127 47 


127 03 


126 18 


125 32 


124 44 


123 53 


123 00 


122 06 


121 09 


120 10 


118 03 


30 


30 


124 47 


124 03 


123 17 


122 30 


121 41 


120 51 


"9 57 


119 03 


118 06 


117 07 


116 05 


115 01 


30 


40 


121 53 


121 09 


120 23 


119 35 


118 46 


117 55 


117 02 


n6 07 


115 10 


114 n 


113 10 


112 06 


40 


50 


119 06 


118 21 


. "7 34 


116 46 


1 15 57 


115 06 


114 13 


113 18 


112 22 


III 24 


no 23 


109 19 


50 ; 

1 


3 OO 


116 23 


"5 37 


114 50 


114 02 


113 14 


1:2 23 


in 30 


no 36 


109 40 


, 108 42 


107 43 


106 40 


3 00 


10 


"3 42 


11258 


112 12 


III 24 


no 36 


109 45 


1 108 53 


107 59 


107 03 


106 06 


105 07 


104 05 


^® 1 


30 


III 10 


no 25 


109 38 


108 51 


108 02 


107 12 


106 21 


105 27 


104 32 


103 36 


102 38 


101 38 


22 


30 


108 40 


107 55 


, 107 09 


106 22 


105 33 


104 44 


103 53 


103 01 


102 06 


loi n 


100 13 


99 15 


30 


40 


Z06 14 


105 29 


104 44 


103 57 


103 09 


102 20 


1 01 29 


100 37 


99 44 


98 50 


97 54 


9656 


40 


50 


103 52 


103.07 


102 22 


101 35 


100 4S 


100 00 


99 10 


98 19 


, 97 27 


96 33 


9538 


94 42 


50 


4 OO 


loi 33 


100 49 


100 04 


99 18 


9831 


97 44 


96 54 


96 04 


95 13 


94 ao 


I 93 27 


92 31 


4 00 


lO 


; 99 16 


98 32 


9748 


97 03 


96 17 


95 30 


94 41 


93 52 


93 01 


92 10 


91 17 


no I / 


10 


20 


97 03 


96 19 
94 oft 


95 35 


94 51 


94 06 


93 20 


92 31 


91 43 
8937 


90 53 


1?? 


89 n 


30 


30 


94 51 


93 25 


92 42 


91 57 


91 10 


90 24 
, 8819 


8849 


87 08 


86 15 


30 


40 


, 92 43 


92 01 

89 54 


%\l 


90 34 


«9 50 


8905 


87 32 


8645 


8556 


85 07 


84 15 


40 


50 


1 90 35 


88 28 


87 45 


87 01 


86 16 


8530 


84 43 


8355 


83 07 


82 17 


50 


5 OO 


88 2Q 


8748 


87 07 


86 25 


85 42 


84 58 


84 J4 


83 29 


8244 


81 57 


81 09 


80 21 


5 00 


lO 


86 25 


8545 


, 85 04 


84 22 


8341 


8258 


82 15 


81 30 


80 46 


80 00 


79 14 


78 26 


10 


30 


' 84 23 


83 43 


1 83 05 


82 22 


81 41 


81 02 


80 19 


79 33 


7849 


78 05 


77 19 


76 32 


30 


30 


82 21 


81 42 


1 Si 02 


So 22 


79 42 


79 01 


78 19 


77 2^ 


76 53 


76 09 


75 25 


74 40 


30 


40 


80 20 


79 43 


' 79 03 


78 24 


77 44 


77 04 
7508 


76 23 


75 40 


74 58 


74 15 


73 33 


72 48 


40 


50 


78 22 


77 44 


, 77 06 


76 27 


75 47 


74 28 


73 46 


73 05 


72 24 


71 41 


70 58 


50 


6 OO 


1 

76 22 


75 45 


' 75 07 


74 29 


73 51 


73 12 


72 33 


71 53 


71 12 


70 31 


69 50 


6q 08 


6 00 


lO 


74 23 


73 47 


73 09. 


72 32 


71 55 


71 16 


7038 


^^9 59 


6g 20 


68 39 


67 59 


67 17 


10 


20 


72 26 


71 4Q 


71 13 
1 69 16 


70 37 


70 00 


69 23 


6845 


68 06 


67 27 


66 49 
64 58 


66 10 


65 29 


30 


30 


1 70 27 


69 52 


68 41 


6804 


67 28 


6651 


wi 13 


65 36 


64 19 


63 40 


30 


40 


68 29 


C7 55 


67 20 


66 44 


66 09 


65 M 


6458 


64 2( 


63 44 


63 07 


62 29 


61 51 


40 


50 


6631 


65 57 


1 65 24 


64 49 


64 14 


63 39 


63 04 


62 28 


61 52 


61 16 


60 40 


60 02 


50 


7 OO 


64 34 


64 00 


: 63 27 


62 53 


62 19 


61 46 


6t 10 


6036 


60 01 


59 25 


58 50 


58 13 


7 00 


lO 


62 35 


62 02 


61 30 


60 56 


60 24 


59 50 


59 17 


58 43 


58 09 


57 34 


57 00 


56 23 


10 


30 


60 36 


60 05 


59 33 


59 00 


58 29 


57 55 


57 23 


56 50 


56 17 


55 43 


55 10 


54 34 


30 


30 


s-'^ss 


58 07 


57 36 


57 04 


56 32 


56 01 


55 29 


54 57 


54 25 


53 52 


53 19 


52 45 


30 


40 


56 38 


56 oS 


55 37 


55 07 


54 36 


54 05 


53 34 


53 03 


52 32 


52 00 


51 28 


50 56 


40 


50 


54 38 


54 09 


53 39 


53 09 


52 40 


52 09 


51 39 


51 09 


50 38 


50 oS 


1 49 38 


40 05 


50 


M OO 


52 36 


52 aS 


51 39 


51 10 


50 42 


50 13 


49 43 


49 14 


48 45 


48 15 


47 45 


47 15 


M 00 


lO 


50 35 


so 08 


49 40 


49 12 


48 43 


48 15 


47 48 


47 19 


46 50 


46 22 


45 53 


45 23 


10 


20 


4833 


48 06 


47 39 


47 12 


46 45 


46 17 


45 5« 


45 23 


44 56 


44 27 


44 00 


43 31 


30 


30 


46 30 


46 04 


45 38 


45 12 


44 46 


44 19 


43 53 


43 26 


43 00 


42 33 


42 06 


41 39 


SO 


40 


44 26 


44 01 


43 35 


43 10 


42 45 


42 20 


41 54 


41 29 


41 03 


40 37 


40 12 


39 46 


40 


50 


42 21 


4» 57 


41 32 


41 oS 


40 44 


40 20 


39 56 


39 31 


39 06 


38 42 


38 18 


37 53 


50 


9 OO 


40 15 


39 5' 


39 28 


39 04 


3841 


38 19 


37 56 


37 32 


37 09 


36 46 


36 22 


35 57 


9 00 


lO 


38 OS 


37 45 


37 23 


37 01 


36 39 


36 17 


35 55 


35 32 


35 10 


34 48 


34 26 


34 03 


10 


20 


36 00 


35 38 


35 18 


34 5^ 


34 36 


34 15 


33 54 


33 33 


33 11 


32 51 


32 29 


32 08 


30 


30 


33 51 


33 31 


33 10 


32 51 


32 31 


32 11 


31 5'- 


31 32 


31 11 


30 51 


30 31 


30 II 


SO 


40 


31 41 


31 22 


31 03 


30 44 


30 26 


30 06 


29 48 


29 29 


29 10 


28 52 


28 32 


28 13 


40 


50 


29 30 


29 13 


28 54 


2837 


28 19 


28 01 


27 45 


27 26 


27 09 


26 52 


26 34 


26 16 


50 


10 OO 


27 18 


27 01 


26 45 


26 29 


26 12 


25 56 


25 40 , 


25 23 


25 07 


24 50 


24 35 


24 18 


10 00 


lO 


25 05 


24 49 


24 34 


24 19 


24 04 


23 50 


23 34 , 


23 19 


23 04 


22 49 


22 34 


22 19 


10 


30 


22 52 


22 38 


22 23 


22 09 


21 54 


21 42 


21 28 


21 14 


21 01 


20 47 


20 34 


20 19 


30 1 


30 


20 37 


20 24 


20 12 


19 59 


19 47 


19 34 


19 22 


19 09 


1856 


18 44 


18 31 


18 IQ 
16 IS 


30 


40 


18 21 


iS 10 


17 59 


17 48 


17 37 


17 25 


17 14 


17 02 


16 52 


16 40 


16 29 


40 


50 


16 05 


15 56 


15 46 


15 36 


15 26 


15 16 


15 06 


14 56 


14 46 


14 36 


14 26 


14 17 


50 


11 OO 


13 49 


13 40 


13 31 


13 24 


'3 15 , 


13 07 


12 58 


12 49 


12 40 


12 32 


12 24 


12 15 


11 00 : 


J2 


11 32 


II 24 


II 17 


11 10 


" 03 1 


10 56 , 


10 49 


10 42 


10 34 


10 28 


10 20 


10 12 


10 


30 


9 M 
656 


9 oS 


9 02 


857 


851 


8 46 : 


8 40 


8 34 


8 2S 


8 22 


8 17 


8 n 


30 


30 


6 51 


6 47 


6 42 


6 39 


6 35 


6 29 1 


6 25 


6 21 


6 17 


6 13 


6 09 


30 


40 


4 37 


4 35 


4 32 


4 28 , 


4 26 ' 


4 23 


4 20 * 


4 17 


4 15 


4 II 


4 09 


4 06 


40 


50 1 


2 19 


2 17 


2 16 


2 14 


2 12 


2 11 , 


2 10 


2 oS 


2 07 


2 06 


2 04 


2 02 1 


50 


13 OO : 

1 


00 


00 


00 

t 

1 


00 


00 


00 

1 


00 


00 


00 1 


00 


00 


00 ' 

1 


13 00 



In Xorth latitude, when the star is risinjf or Kast of the meridian, the tabulated azimuths are reckoned from North to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from North to West. 

In Kovth latltnde, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from South to East: and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from South to West. 

When the Utltade and declination are of different name, the tables are to be entered with the supplement of the hour angle and the 
supplement of the tabulated azimuth is to be taken for the required true bearing. 
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AZIMUTH OR TRUE BEARING. 



LATITCJDB 57°. 



DEC WNATION— SAME NAME AS— LATITUDE. 



LATITUDB 67' 



Hoar Anyle. 
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lO 
20 
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40 
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20 
30 
40 
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OO 

lO 

30 I 
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50 
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lO 
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40 
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lO 
20 
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40 
50 

OO 
lO 
20 
30 
40 
50 

OO 
lO 
20 
30 
40 
50 

OO 
lO 
20 
30 
40 
50 

OO 
lO 
20 
30 
40 
50 

OO 
lO 
20 
30 
40 
50 

OO 
10 
20 
30 
40 
50 

OO 
10 
20 
30 
40 
50 
OO 



37' 



38' 



I -. 



o / 

80 OO 
74 22 
68 47 
63 20 
5« 01 
52 55 

48 01 
43 20 
38 55 
34 44 
30 46 

27 01 

23 28 
20 07 

16 55 
13 53 
II 00 
08 15 

05 3b 
03 03 
00 36 
98 14 

95 57 
93 43 

91 34 
89 27 
87 24 
85 23 
83 24 

81 27 



79 31 
77 37 
75 46 
73 54 
72 03 
70 14 



68 2S 
6636 
64 48 
63 00 
6: 12 
59 25 

57 37 

55 48 



54 


00 


52 


12 


50 23 


48 


34 


46 


44 


44 


54 



43 04 
41 12 

39 20 

37 28 

35 34 
33 41 
31 4^ 
29 51 
27 54 
25 59 

24 01 
22 03 
20 06 
18 06 
16 06 
14 07 

12 06 
10 07 
8 06 
6 05 
4 03 
2 02 
o 00 



37 
33 



II 

6 

4 

2 
o 



o / 

80 00 

74 10 
68 25 
62 47 

57 19 
52 05 

47 05 
42 20 



50 
36 



29 36 
25 5'> 

22 17 

1855 
15 44 

12 43 

09 51 
07 07 

04 29 

01 57 
99 32 
97 II 
94 56 
92 44 

90 36 

^ 31 

86 28 

84 29 
82 30 

8035 

78 41 
76 48 

74 58 

73 07 
71 18 

69 30 

67 41 

65 54 
64 07 
62 20 
60 34 
58 47 

57 00 

55 13 
53 26 
51 39 
4? 51 
48 03 

46 14 
44 25 
42 35 
40 44 

3854 
37 03 

35 10 
33 18 
31 25 
29 30 

27 35 
25 41 

23 45 
21 48 

19 52 
17 54 
15 56 

13 58 



58 

59 
00 
00 
00 
00 
00 



30° 40° 



80 00 

73 58 
tH 00 

62 II 

56 33 

51 10 

46 04 

41 13 
36 41 
32 24 

28 21 

24 35 

21 01 

17 41 

14 30 
II 30 
08 39 

05 56 

03 20 
00 50 
98 26 
96 07 
93 52 
91 42 

8936 
87 32 
85 31 
83 33 

81 36 
79 43 

77 50 
7558 

74 08 
72 19 
70 31 
68 44 

6657 
65 II 

63 25 
61 40 

59 53 
58 08 

56 22 

54 36 

52 50 
51 04 
49 17 

47 30 

45 43 
43 55 

42 06 

40 17 

38 2S 

36 37 

34 47 
32 55 

31 03 

29 10 

27 16 

25 22 

23 28 
21 33 

19 37 
17 41 

15 44 

13 47 

II 50 

9 52 
7 54 
556 
3 57 
I 58 
o 00 



I 
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73 44 
67 32 

61 31 

55 43 
50 II 

44 58 
40 02 
35 26 
31 05 
27 03 
23 16 

19 42 ; 
16 22 ' 
13 12 
10 13 
07 24 
04 42 

102 07 
99 40 
97 17 
95 00 
92 47 
90 39 

8834 

86 31 
84 32 
82 35 
80 41 

7848 

76 57 
75 06 
73 18 

71 31 
69 44 

67 57 

66 II 
64 27 

62 43 
60 57 

59 13 
57 29 



55 44 
53 59 
52 14 
50 29 
48 43 
46 57 

45 II 
43 25 
41 37 
y) 4^) 
38 00 
36 II 

34 22 

32 32 

30 41 

25 49 

26 57 
25 04 

23 II 
21 17 

:9 23 

17 28 

15 32 
1338 

II 41 

9 45 
7 48 
5 52 
3 54 

I 57 
o 00 



180 00 
173 28 
167 01 
160 48 

154 48 
149 06 

143 45 
138 45 
134 04 
129 42 

125 38 
121 51 

118 18 
114 58 
III 51 

10853 
106 05 

103 25 

100 53 
98 27 
96 07 

93 51 
Qi 41 

89 33 

87 31 
8530 
8333 
81 37 
79 44 
77 52 

76 03 

74 14 
72 27 
70 40 

68 S5 
67 II 

65 26 
63 42 

61 59 
60 15 

58 32 

56 49 

55 06 
53 21 

51 38 

4? 54 

48 09 

46 25 

44 39 
42 54 
41 07 
39 21 
37 33 
35 45 

33 57 
32 08 
30 19 
28 29 
26 37 
24 46 

22 54 
21 01 
19 09 
17 15 
15 21 
13 27 

II 33 
938 
7 42 
5 47 
3 51 
I 56 
o 00 



4r 



430 I 43c 



II 
9 

5 
3 
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80 00 

73 II 

66 28 

59 59 
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47 56 . 
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42 27 i 

37 21 

32 37 

28 14 
24 09 
20 22 

16 49 
13 32 
10 25 
07 30 
04 44 
02 07 

I 

99 36 ' 
97 13 
94 54 ' 
92 41 
OO 32 , 
88 26 

86 26 

84 27 . 

82 31 ' 

80 38 , 

78 47 : 

7656 ' 

75 08 
73 21 
71 35 
69 51 
68 06 
66 23 

64 40 
62 57 
61 15 
59 33 
57 51 
56 09 

54 27 
52 45 ' 
51 02 

49 19 
47 36 
45 52 , 

44 08 
42 23 
40 38 

38 52 
37 07 
35 20 

33 32 
31 45 

29 57 
28 oS 

26 19 

24 28 

22 37 
20 46 

18 55 

17 03 
15 II 
13 17 



180 
172 
165 
159 
152 
146 

141 
135 
131 
126 
122 
118 



24 
31 
37 
43 
49 
54 
00 



00 
50 
50 
04 

39 
37 

01 

49 

03 

38 

33 
46 



115 15 
III 59 
108 56 
106 03 
103 18 
100 44 

98 16 
95 54 
93 38 
I 27 
21 
87 18 



% 



II 
9 

7 



o / 

80 00 
72 28 
65 06 
58 03 
51 22 

45 09 

39 25 

34 10 
29 20 

24 53 
20 49 
17 04 

13 36 
10 21 
07 20 
04 30 
01 50 
99 18 

96 52 
94 33 
92 19 
90 12 
88 08 
86 07 



85 19 
83 23 
81 29 

79 37 
77 47 
75 59 

74 13 
72 27 
70 42 
69 00 
67 16 
65 35 

63 53 
62 II 

60 31 
58 50 
57 oR 
55 28 

53 47 
52 06 

50 25 

48 43 
47 01 
45 18 

43 35 
41 53 
40 08 

38 25 
36 39 
34 54 

33 08 
31 21 
29 35 
27 47 

25 59 
24 10 

22 21 

20 31 
18 41 
16 50 
14 59 
13 07 



15 ' 
24  

31 



538 

3 46 

I 53 
o 00 



84 
82 



II 07 

9 16 

7 25 

5 34 

3 43 

I 51 
o 00 



10 
15 



80 23 

78 33 
76 46 

75 00 

73 15 
71 30 

69 48 
68 06 
66 25 
64 45 

63 04 
61 24 

59 45 
58 05 
56 25 
54 46 

53 07 
51 27 
4<) 47 
48 06 
46 25 

44 45 

43 03 
41 21 

39 38 
37 55 
36 II 

34 27 

32 42 

30 57 
29 12 

27 2b 

25 38 

23 51 

22 04 

20 14 
18 26 

16 37 
14 47 
12 57 



I 



44' 



o / 

80 00 
72 03 
64 16 
56 53 
49 56 
43 32 

37 41 
32 20 
27 28 
23 02 

i^ 59 
15 16 

II 50 
08 40 

05 42 
02 54 
00 17 

97 48 

95 25 
93 09 



45° 



S 



54 
86 52 

84 53 

8259 
81 07 

79 18 

77 29 

75 44 

73 59 

72 16 

70 34 
68 54 

67 13 
65 33 I 

63 54 

I 

62 16 j 
60 37 
58 59 ! 
57 20 
55 43 
54 05 

52 26 

50 47 

49 09 

47 29 

45 50 
44 10 

42 30 
40 49 

39 08 

37 26 

35 44 

34 01 

32 17 
30 34 
28 49 
27 04 
25 It) 
23 32 

21 46 

19 59 
18 12 

16 24 

14 35 
12 47 

10 58 

9 09 
7 20 

5 29 

3 40 

I 50 
o 00 



7 
5 
3 
I 
o 



46° 



o / 

180 00 
171 32 
163 19 

155 33 
148 18 

141 42 

135 44 
130 19 
125 26 
121 01 
117 00 
113 21 

109 57 
106 50 

103 57 
loi 13 

98 39 
96 14 

93 55 
91 42 

8935 
87 32 
85 34 
8338 

81 46 
79 56 
78 09 
76 23 

74 40 
72 57 

71 16 

69 35 

67 57 
66 18 

64 40 
63 03 

61 26 
59 48 
58 12 
56 35 
54 58 
53 22 

51 45 
50 07 

48 30 
46 52 
45 13 
43 35 

41 56 
40 16 

38 36 
36 57 
35 16 
33 34 

31 51 
30 09 

28 27 
26 43 

24 58 I 
23 13 

21 29 

19 43 
17 57 
16 II 

14 24 
12 37 

I 
10 49 , 

q 02 



13 
25 
37 

48 

00 



/ 
180 00 

170 57 
162 12 
154 00 
146 28 

139 40 

133 33 
128 07 

123 15 
118 52 

114 54 
III 18 

107 59 
104 57 
102 07 

99 27 
9658 
94 36 

92 22 
90 12 

88 08 
86 09 

84 14 
82 21 

80 31 
78 44 
76 59 
75 16 
73 33 
71 55 

?«> 15 
6837 
66 59 

65 23 
63 46 
63 10 

60 35 
58 59 
57 25 
55 49 
54 14 
52 39 

51 03 
49 27 
47 50 
46 15 
44 38 
43 00 

41 22 

39 45 
3806 
36 27 
34 47 
33 07 

31 26 

29 45 
28 03 
26 21 
24 38 
22 54 

21 II 
19 26 
17 42 
15 57 
14 12 

12 26 

10 40 
8 54 
7 07 
5 21 

3 34 

1 46 
o 00 
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80 00 

70 15 
60 53 
52 12 
44 19 
37 20 

31 08 

25 39 
ao 50 

16 29 

12 37 
09 06 

05 53 
02 55 



00 
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95 



II 

36 
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90 44 
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86 

8442 
82 50 
81 00 



I T 



79 14 
77 29 
75 47 
74 06 
72 27 
70 49 



69 II 

67 35 
66 01 

64 25 
62 51 
61 17 

59 43 
58 09 
5636 
55 02 
53 27 
51 54 

50 ao 
48 46 

47 II 

45 35 
44 00 

42 25 

40 47 
39 12 

37 34 
35 56 
34 18 
32 39 

30 59 
29 20 

27 40 
25 59 
24 17 
22 36 

20 53 
19 10 
17 27 

15 44 
14 00 
12 16 

ID 31 I 

8 46 I 

02 

16 

31 
45 I 
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5 
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In TKorth Utltade, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from North to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from North to West. 

In South latitude, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from South to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from South to West. 

When the latitude and declination are of different name, the tables are to be entered with the supplement of the hour angle and the 
supplement of the tabulated azimuth is to be taken for the required true bearing. 
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AZIMUTH OR TRUE BEARING. 



UkTlTVDJR S7°. 



DKCI.INATION— SAME NAME AS— LATITUDE. 



I4ATITVDE 57°. 
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\ 180 00 
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1 159 18 
i 150 04 

' 141 51 
1 134 40 



I 



128 25 
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118 II 
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110 10 
106 46 

103 39 
TOO 47 
9809 
95 40 
93 21 
91 08 

89 02 
87 01 
85 05 
83 13 
3i 24 

79 38 

77 55 

76 12 

74 33 

72 55 
71 18 

69 42 

68 07 

6633 
65 00 

63 27 
61 54 
60 22 

5850 
57 18 
55 46 
54 U 
52 41 
51 09 

49 37 
48 03 
46 30 

44 57 
43 23 
41 48 



40 


13 


3838 


37 


02 


35 25 


33 


48 


32 


II 


30 33 


28 


55 


27 


16 


25 


36 


23 


57 


22 


16 


20 


36 


18 


53 


17 


12 


15 
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13 48 

12 06 
10 22 

8 39 



6 

5 

3 
I 

o 
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II 

27 
44 
00 



^9° &0P 



o / 

180 00 
168 20 
157 22 
147 31 
13857 
131 3^ 

125 21 

119 58 

"5 17 
III II 
107 32 
104 16 

loi iC 

9833 
96 01 

93 39 
91 25 
69 iS 

87 17 
85 21 

83 29 
Si 41 



7^ 
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13 
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5 

3 
I 

o 



49 
07 

24 

43 
00 



180 00 
167 00 
154 56 
144 25 

135 31 
128 06 



I 



I 



76 33 
74 54 1 
73 18 
71 41 
70 08 

6834 I 

I 

67 01 ' 

<>5 30 , 

635? ! 
62 28 

60 56 

59 26 

57 56 
56 25 
54 55 
53 25 
51 54 
50 23 

48 52 
47 20 
4548 
44 17 
42 44 
41 II 

3938 ' 
3805 
36 29 
34 54 
33 19 
31 43 

30 06 
28 29 
26 52 

25 14 
23 36 
21 56 I 

20 17 
18 37 
16 57  
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13 35 
" 54 ' 



10 13 
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180 00 
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151 51 
»40 37 
131 27 ; 
124 03 I 
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162 47 
147 48 
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89 25 
87 24 

85 28 

83 37 
81 50 
80 05 
78 24 
76 46 

75 09 

73 33 

71 59 
70 27 
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67 24 

65 54 
64 24 

62 55 
61 27 

59 57 
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57 01 
55 32 
54 03 
52 35 
5» 05 
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48 07 
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45 07 
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42 05 
40 34 
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34 23 
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03 
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16 
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15 
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8 24 
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I 
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21 

41 
00 
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81 49 
80 07 
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76 50 

75 15 

73 42 
72 10 

70 3<^ 

69 09 

67 41 

66 12 

64 45 
63 18 
61 50 
60 24 
5857 
57 31 
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54 37 
53 " 
51 44 
50 16 

48 49 

47 ^2 
45 53 I 
44 ^4 * 
42 55 
41 26 

39 56 I 

38 25 ' 
36 54 
35 22 , 
33 51 
32 18 

30 45 

29 12 

27 37 
26 03 

24 28 

22 52 

21 16 

19 40 
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16 2b 
14 49 
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00 
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I 
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180 00 

159 15 
142 17 
129 47 
120 43 
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93 20 
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85 09 

83 21 
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76 46 I 
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72 13 
70 45 ' 
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67 51 
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65 00 

63 34 
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57 56 

56 32 
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52 17 
50 52 
49 26 
48 01 

46 35 
4508 

43 41 
42 13 
40 45 
39 18 

3748 

36 19 

34 48 

33 18 

31 47 
30 16 , 
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27 11 r 

25 38 • 
24 05 j 
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20 56 
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17 46  
16 10 
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53 
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00 I 
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95 03 
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86 25 

8437 
82 52 
81 13 

79 36 
78 02 

76 31 
75 01 
73 33 
72 07 

70 41 
69 17 
67 52 
66 29 
65 07 
63 45 
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60 59 
5938 
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.56 53 
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91 25 
89 18 

87 20 

85 30 
83 46 

52 07 
80 32 
79 01 

77 31 
76 04 

74 38 

73 14 

71 50 
70 29 ' 

69 08 
67 46 
66 27 
65 06 
63 48 
62 27 

61 08 

59 49 , 
58 29 . 
57 09 
55 49 
54 29 

53 09 

51 48 
50 28 
49 05 

47 43 
46 21 i 

44 59 i 
43 35 
42 12 
40 48 
39 23 
3758 

36 32 
35 06 
33 39 
32 II 
30 44 I 



105 29 
100 43 



97 06 
94 12 
1 43 
33 
8736 
8548 



1; 



I m, 



84 07 
82 32 

81 00 

79 32 

78 06 

76 43 



75 22 

74 00 
72 41 
71 22 I 
70 05 

6847 

67 31 
66 14 

6458 
63 40 
62 25 
61 (& 

59 52 



57 
56 00 

54 43 
53 25 

52 07 
50 49 I 

49 29 
48 10 

46 50 

45 30 

44 09 
42 48. 
41 25 
40 04 
3840 
37 17 

35 53 
34 28 
33 03 
31 37 
30 II 
2845 

27 17 

25 49 
24 21 

22 52 

21 '23 

19 53 

I 

18 23 • 
16 52 ; 
15 22 I 
13 50 . 
12 19 
10 48 



15 

43 
10 

38 
06 

32 
00 



o / 

180 00 
124 52 
107 49 
100 26 
96 04 
93 00 

90 35 

88 33 
86 45 
85 c& 

83 37 
82 10 

80 47 
79 26 
78 08 
76 52 
75 36 
74 22 

73 08 

71 54 
70 41 

S 16 
67 04 

<>5 52 
64 39 
63 26 
62 13 
60 50 
5948 

58 34 
57 20 
56 06 
54 51 
53 36 
52 21 

51 05 
4948 



4832 


47 15 


45 57 


4438 


43 19 


41 59 


40 39 


39 18 


37 58 


3636 



35 13 ' 
33 51 
32 27 I 

31 03 ! 

29 38 ! 
28 13 I 

26 48 
25 21 

23 55 
22 27 

21 00 
19 32 

18 04 
16 34 
15 05 
13 36 
12 06 

10 35 



9 
7 
6 

4 

3 
I 

o 



05 
35 
04 
34 
02 

31 
00 



8857 
87 54 
86 51 

8548 
8445 

83 42 
82 39 

81 35 
80 32 
79 28 
78 24 

77 20 
76 16 

75 " 
74 06 
73 02 
71 56 

70 51 
69 4 



55 
26 

57 
28 

59 



I 29 
o 00 



1^ 



67 32 
6625 

65 17 

64 10 
63 01 

61 53 
60 44 

59 35 
58 25 

57 14 
56 03 
54 52 
53 40 
52 27 

51 15 

SO 01 

48 47 

47 32 
46 17 

45 01 

43 44 

42 27 
41 10 
3? 51 

38 33 
37 13 
35 53 

34 33 
33 12 
31 50 
30 27 

29 05 
27 41 

26 17 

24 53 
23 28 
22 02 
20 36 
19 10 

17 43 
16 16 

14 4« 
13 21 
II 52 
10 24 



58< 



8 

7 
5 
4 
2 
I 
o 



-♦5 
18 

50 

23 

56 

28 

00 



O 00 I 

52 18 ! 

67 29 

72 55 

75 16 I 
70 17 

76 38 
76 35 



7b 17 

75 49 
75 14 
74 32 

7348 
73 00 
72 10 
71 17 
70 23 
69 28 

68 30 
67 31 
66 32 
65 32 
64 31 
6328 ^ 

62 25 I 
61 22 ; 
60 17 '• 
59 12 
58 06 ' 
57 00 

55 51 
54 44 
53 37 
52 27 

51 17 
50 07 

48 55 
47 44 
46 32 
45 18 
44 04 
42 50 

41 35 
40 19 

39 03 
37 46 
36 28 
35 10 



I 



33 52 
32 32 
31 12 

29 51 
28 30 

27 08 

25 46 
24 23 
23 01 

21 37 
20 12 

18 47 

17 23 
15 57 
14 32 
13 05 
11 y) 
10 12 



I 7 
I 



50° 



o 00 
32 28 

50 51 
60 08 
65 07 
6758 



69 35 
79 29 

70 55 

71 01 

7^*54 
7037 



70 12 

69 40 

04 

67 41 
6655 



U 



6606 

65 15 
64 23 

63 29 

62 34 

61 37 

60 39 

59 40 

57 38 
56 36 
55 33 

54 29 
53 24 
52 19 
51 12 
50 05 

48 S 

47 49 
46 39 
45 29 
44 18 
43 06 
41 54 

40 41 
39 27 
38 
36 
35 43 
34 26 

33 09 
31 52 
30 34 
29 15 
27 55 
26 35 

25 15 
23 54 
22 33 
21 II 

19 47 
18 25 

17 02 

15 37 
14 14 
12 49 
II 25 
10 00 



8 
7 
5 
4 
2 
I 
o 



34 
09 
43 

iS 

52 

26 

00 
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SO 




40 




50 


1 


00 




10 




20 




so 




40 




50 


2 


00 




10 




20 




SO 




40 




50 


S 


00 



6 



9 



10 



11 



12 



10 
20 
SO 
40 
50 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
SO 
40 
50 
00 



In North latltvdf, when the star is risine or East of the meridian, the tabulated azimuths are reckoned from North to East; and 
when the star is setting? or "West of the meriaiaii. the tabulated azimuths are reckoned from North to West. 

In South latitude, when the star is risine or East of the meridian, the tabulated azimuths are reckoned from South to East; and 
when the star is setting or West of the mericiian, the tabulated azimuths are reckoned from South to West. 

When the latitude and deellnatloii are of dllTereBt name, the tables are to be entered with the supplement of the hour angle and the 
supplement of the tabulated azimuth is to be taken for the required true bearing. 
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A2IMUTH OR TRUE BEARING. 



liATITUOE 670. 




DECWNATION—SAME NAME AS— I^TITUDE. 




LATITUDE 57°. 


Hour Angle. 


60^ 


61° 


62° 


63° 


640 


650 


66° 


67° 


680 


6O0 


700 


Moar Angle. 


it* m* 


' 


/ 


/ 


/ 


' 


1 


/ 


' 


t 


/ 


t 


li. m. 


O OO 


O OO 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


lO 


22 28 


16 47 


13 10 


10 42 


8 54 


7 31 


6 28 


536 


4 53 


4 18 


3 47 


10 


20 


38 17 


30 39 


24 47 


20 29 
28 48 


17 13 


14 41 


12 40 


II 01 


9 39 


8 30 


7 31 


20 


30 


49 24 


40 50 


3406 


24 36 


21 12 


18 26 


1608 


14 10 


12 31 


II 06 


30 


40 


55 56 


47 57 


41 12 


35 34 


30 51 


26 55 


2336 


20 48 


18 24 


16 19 


14 32 


40 


50 


60 03 


52 53 


46 29 


40 52 


36 00 


31 48 


28 09 


• 24 59 


22 15 


1950 


17 43 


50 


1 OO 


62 46 


56 19 


50 23 


45 00 


40 10 


35 52 


32 04 


28 41 


25 42 
2844 


23 02 


20 39 


1 00 


lO 


64 29 


58 43 


53 15 


48 11 


43 30 


39 15 


35 23 


31 54 


25 55 


23 20 


10 


20 


65 35 


60 23 


55 22 


50 36 


46 09 


42 00 


38 10 


34 38 


31 25 


2?J 28 


25 47 


20 


30 


66 14 


61 30 


56 54 


52 28 


48 14 


44 13 


40 29 


36 59 


33 44 


30 44 


27 57 


30 


40 


6633 


62 14 


58 00 


53 51 


49 50 


46 01 


42 24 


38 57 


35 42 


32 41 


29 52 


40 


50 


6639 


62 40 


5844 


54 51 


51 05 


47 26 


43 56 


40 35 


37 23 


34 22 


31 31 


50 


2 OO 


6633 


62 51 


59 12 


55 35 


52 01 


483.3 


.45 11 


41 55 


3848 


35 50 


33 00 


2 00 


lO 


66 17 


62 53 


59 27 


56 04 


52 41 


49 24 


46 10 


4301 


39 59 


37 04 


34 15 


10 


20 


65 55 


62 44 


59 32 


56 21 


53 10 


50 01 


4656 


43 54 


40 56 


38 06 


35 19 


20 


30 


65 27 


62 29 


59 29 


56 28 


53 27 


50 27 


47 30 


44 34 

45 <» 


41 43 


3856 


3613 


30 


40 


64 55 


62 07 


59 17 


56 26 


53 34 


50 44 


47 55 


42 20 


39 37 


36^ 


40 


50 


64 19 


61 40 


59 00 


56 18 


53 35 


50 52 


48 10 


45 28 


42 47 


40 09 


37 34 


50 


8 OO 


63 39 


61 09 


5838 


56 04 


53 29 


50 54 


48 18 


45 41 


4308 


40 34 


38 02 


3 00 


. 10 


62 56 


60 34 


58 10 


55 44 


53 16 


50 48 


48 19 


45 50 


43 20 


40 52 


38 25 


10 


20 


62 II 


59 56 


57 39 


55 20 


52 59 


50 37 


48 14 


45 49 


43 26 


41 02 


38 40 


20 


30 


61 23 


5? 15 
5831 


57 05 


54 52 


52 37 


50 21 


48 04 


45 45 


43 27 


41 08 


3849 


30 


40 


60 33 


56 27 


54 20 


52 II 


50 01 


47 49 


45 36 


43 23 


41 oS 


38M 


40 


60 


59 42 


57 46 


55 47 


53 45 


51 42 


49 37 


47 30 


45 22 


43 14 


41 03 


38 53 


50 


4 OO 


5849 


56 57 
5608 


5504 


53 07 


51 09 


49 09 


47 08 


45 04 


43 00 


40 54 


38 48 


4 00 


lO 


57 55 


54 19 


52 28 


50 34 


48 39 


. 46 42 


44 42 


42 43 


40 41 


38 39 


10 


20 


56 59 


55 17 


53 32 


51 45 


49 56 


48 05 


46 13 


44 18 


42 22 


40 25 


38 26 


20 


30 


56 02 


54 24 


52 43 


51 01 


49 15 


47 29 


45 41 


43 50 


41 58 


40 05 


3809 


30 


40 


55 03 


53 29 


51 53 


50 14 


4833 


46 50 


45 06 


43 20 


41 32 


39 42 


37 51 


40 


50 


54 04 


52 33 


51 01 


49 26 


47 49 


46 10 


44 30 


42 46 


41 02 


39 16 


37 29 


50 


6 OO 


53 04 


51 36 


50 07 


' 48 36 


47 03 


45 27 


43 50 


42 II 


40 30 


3847 


37 03 


5 00 


10 


52 02 


50 37 


49 12 


 47 44 


46 14 


44 42 


43 08 


41 33 


39 56 


38 17 


36 35 


10 


20 


51 00 


4938 


48 16 


46 51 


45 25 


43 55 


42 26 


40 53 


39 19 


37 43 


36 05 


20 


30 


49 58 


48 38 


47 18 


1 45 57 


44 33 


43 08 


41 41 


40 II 


3841 


37 08 


35 34 


30 


40 


48 51 


47 36 


46 20 


45 01 


43 40 


42 18 


40 54 


39 28 


38 00 


36 31 


34 59 


40 


50 


47 46 


46 34 


45 20 


44 04 


42 46 


41 27 


40 06 


3842 


37 18 


35 51 


34 23 


50 


6 OO 


46 40 


45 31 


44 19 


43 05 


41 51 


40 34 


39 16 


37 56 


36 34 


35 10 


33 45 


6 00 


lO 


45 33 


44 25 


43 17 


42 07 


40 54 


39 40 


38 25 


37 07 


35 49 


34 28 


33 05 


10 


^0 


44 25 


43 21 


42 15 


41 06 


3956 


3845 


37 33 


36 18 


35 02 


33 44 


32 25 


20 


30 


43 17 


42 14 


41 10 


40 04 


3858 


37 49 


36 39 


35 27 


34 14 


32 58 


31 41 


30 


40 


42 08 


41 07 


40 05 


39 02 


37 58 


36 51 


35 44 


34 35 


33 24 


32 12 


30 57 


40 


50 


40 58 


39 59 


39 00 


37 59 


36 57 


35 53 


. 34 48 


33 41 


32 33 


31 23 


30 II 


50 


7 OO 


39 47 


38 50 


37 54 


36 54 


35 55 


34 54 


33 52 


32 47 


31 41 


30 34 


29 25 


7 00 


10 


38 35 


37 40 


36 46 


35 50 


34 52 


33 53 


32 53 


31 51 


30 48 


29 43 


28 37 


10 


20 


37 22 


36 30 


35 37 


34 44 


3348 


32 52 


31 54 


30 54 


29 53 


28 51 


27 48 


20 


30 


36 10 


35 19 


34 29 


33 37 


32 44 


31 49 


30 54 


29 57 


28 58 


27 58 


26 57 


30 


40 


34 56 


34 08 


33 IP 


32 29 


31 3« 


30 46 


29 53 


28 57 


28 02 


27 04 


26 05 


40 


50 


33 42 


32 56 


32 09 


31 21 


30 32 


29 42 


28 51 


27 58 


27 04 


26 10 


25 13 


50 


8 OO 


32 26 


31 42 


30 58 


30 12 


29 24 

26 17 


28 37 


27 48 


26 58 


26 06 


25 14 


24 19 


8 00 


10 


31 11 


30 28 


2046 


29 02 


27 31 


26 45 


25 56 


25 07 


24 17 


23 25 


10 


20 


29 54 


29 14 


28 33 


27 52 


27 09 


26 25 


25 40 


24 55 


24 oS 


23 19 


22 30 


20 


30 


28 37 


27 59 


27 20 


26 41 


26 00 


25 17 


24 36 


23 52 


23 07 


22 21 


21 34 


30 


40 


27 20 


26 44 


26 06 


25 28 


24 49 


24 10 


23 30 


22 48 


22 06 


21 22 


20 37 


40 


50 


26 01 


25 27 


24 52 


24 16 


23 40 


23 02 


22 24 


21 44 


21 04 


20 22 


19 40 


50 


tf OO 


24 43 


24 10 


23 37 


23 03 


22 28 


21 52 


21 16 


20 39 


20 01 


19 22 


18 42 


9 00 


lO 


23 24 


22 52 


22 21 


21 49 


21 16 


20 43 


20 09 


19 33 


18 58 


18 21 


17 43 


10 


20 


22 04 


21 35 


21 05 


20 35 


20 04 


19 33 


19 01 


iS 28 


17 54 


17 20 


16 43 


20 


30 


20 44 


20 16 


19 49 


19 21 
18 06 


18 51 


18 22 


17 52 


17 21 


16 49 


16 17 


15 44 


30 


40 


19 23 


18 58 


18 32 


17 39 


17 II 


16 43 


16 14 


15 44 


15 14 


14 43 


40 


50 


18 02 


17 38 


17 14 


16 50 


16 25 


15 59 


15 33 


1506 


14 39 


14 II 


13 42 


50 


lO OO 


16 41 


16 19 
14 58 


15 57 


15 34 


15 11 


14 48 


14 24 


13 58 


13 33 


13 07 


12 41 


10 00 


10 


15 18 


14 38 


14 17 


13 56 


13 36 


13 13 


12 50 


12 27 


12 03 


II 39 


10 


20 


13 56 


13 38 


13 19 


13 01 


12 42 


12 22 


12 02 


II 42 


II 20 


10 59 


10 37 


20 


30 


12 34 


12 17 


12 00 


II 43 


II 26 


11 09 


10 51 


10 32 


10 13 


Q 54 


9 34 


30 


40 


II II 


10 56 


10 41 


10 27 


10 II 


9 55 


9 39 


9 22 


9 06 


8 49 


8 31 


40 


50 


9 47 


9 34 


9 22 


9 09 


855 


8 41 


8 27 


8 13 


758 


7 43 


728 


50 


11 OO 


8 23 , 


8 12 


8 02 


7 51 


7 39 


7 27 


7 16 


7 03 


6 50 


6 38 


6 24 


11 00 


lO 


7 00 , 


6 50 


6 41 


633 


6 22 


6 13 


6 03 


5 53 


5 42 


5 31 


5 20 


10 : 


20 


536 


5 29 


5 22 


5 14 


5 07 


4 59 


4 51 


4 42 


4 34 


4 26 


4 17 


20 


30 


4 13 ' 


4 07 


4 02 


3 55 


3 50 


3 44 


338 


3 32 


3 25 


3 19 


3 13 


30 


40 


2 48 


2 45 


2 41 


2 37 


2 33 


2 29 


2 25 


2 21 


2 17 


2 12 


2 09 


40 


50 


I 24 


I 22 


I 20 


I 18 


I 16 


I 14 


I 12 


I 10 


I 08 


I 06 


: 04 


50 


12 OO 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 

 


00 


12 00 



In ?iorth lutltiide, when the .star is rising or Ea.st of the meridian, the tabulated azimuths are reckoned from North to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from North to West. 

In South Utitode, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from South to East, and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from South to We.9t. 

When the latltode and deellnatlon are of dlffereiit name, the tables are to be entered with the supplement of the hour angle and the 
supplement of the tabulated azimuth is to be taken for the required true bearing. 
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AZIMUTH OR TRUE BEARING. 



liATlTUDB 680. 



DBCI«INATION— SAMB NAMK AS— I^TITUDB. 



IaATITVUB 680. 



Hour Ancle* 



O 



8 



6 



8 



9 



lO 



11 



12 



OO 
10 
SO 
SO 
40 
60 

OO 
lO 
20 
SO 
40 
50 

OO 
10 
20 
SO 
40 
60 

OO 
lO 
20 
SO 
40 
60 

OO 
lO 
20 
SO 
40 
60 

OO 
lO 
20 
SO 
40 
50 

OO 
lO 
20 
SO 
40 
60 

OO 
lO 
20 
SO 
40 
60 

OO 
lO 
20 
SO 
40 
60 

OO 
lO 
20 
SO 
40 
60 

OO 
10 
20 
SO 
40 
60 

OO 
lO 
20 
SO 
40 
60 
OO 



24<> 26' 



8o 00 

75 56 

71 51  

67 50 ; 

63 50 

59 55 , 

56 04 

53 18 
4837 , 

45 03 

41 34 
38 II , 

34 54 , 

31 44 I 
2« 39 ' 

25 39 I 
22 46 I 

19 57 

I 

17 13 I 
14 33 ! 
II 59 
09 28 
07 00 
04 36 I 

102 16 

99 57 
97 42 
95 29 
93 18 
91 09 

89 01 
8656 
84 52 
82 48 
80 46 

7845 

76 43 
74 43 

72 44 
70: 144 
6844 
66 45 

64 45 
62 45 

60 46 
5846 
56 45 

54 44 

52 41 
50 39 
4836 

46 32 
44 27 

42 22 

40 14 
38 07 

35 5^ 
33 49 
31 39 
29 27 

27 16 
25 03 
22 50 

20 34 

18 19 
16 04 

13 47 
II 30 

9 12 

6 54 

4 37 
2 18 

o 00 



80 00 

75 51 
71 42 

67 36 

63 32 

59 33 

55 39 
51 50 
48 07 
44 29 
40 58 

37 34 

34 15 
31 04 
27 57 
24 58 

22 03 

19 14 

j6 29 
13 50 
II 15 
08 44 
06 17 
03 53 



loi 33 

99 15 
96 59 
94 47 
92 37 
90 29 

88 22 
86 16 
84 12 
82 10 
80 08 
7807 

76 07 

74 07 
72 09 
70 10 
68 10 
66 12 

64 12 
62 13 
60 14 
58 15 
56 15 
54 14 

52 13 
50 12 
48 09 
46 05 
44 01 
41 57 

39 51 
37 45 
35 37 
33 29 
31 20 
29 10 

26 59 
24 48 

22 35 
20 22 

18 08 
15 53 

1338 
II 23 



9 
6 

4 

2 
o 



07 

50 

34 

17 
00 



26<> 


/ 


t8o 00 
175 46 
171 33 
167 22 

163 14 
159 II 


155 13 
151 21 
147 34 
143 54 
140 22 

13655 


133 35 
130 22 

127 15 
124 14 
121 19 
118 29 


115 45 

113 05 
no 31 

108 00 


105 33 
103 09 


100 49 
98 32 
96 17 
94 05 

IJ48 


5741 
85 36 
8333 
81 31 

79 30 
77 30 


75 30 
73 31 
71 33 

^^ 

65 39 


63 40 
61 42 

59 43 
57 45 
55 46 
53 46 


51 45 
49 45 
47 43 
45 41 
4338 
41 34 


39 29 

37 23 

35 17 

33 II 
31 02 

2853 


26 44 

24 33 
22 22 


20 10 


17 57 
15 44 


13 31 
II 16 


9 02 

646 

4 31 
2 16 


00 



270 



80 00 

75 40 
71 23 
67 07 
62 
58 

54 46 
50 50 
47 01 
43 19 
39 43 
36 15 

32 54 

29 39 
26 31 

23 30 
20 34 
17 44 

15 00 
12 20 

09 46 
07 15 

04 48 
02 25 



100 06 

97 48 
95 34 
93 23 
51 13 
8907 

?7 00 
84 56 
82 54 
80 52 
78 52 
76 53 

74 54 
72 55 
70 5^ 
69 00 
67 02 
65 05 

6308 
61 10 
59\I3 
57 14 
55 16 
53 17 

49 18 

47 17 

45 16 

43 14 

41 II 

39 06 
37 02 
34 57 
32 51 
30 44 
28 36 

26 28 
24 18 
22 09 

19 57 
17 46 
15 35 

13 22 
II 09 



56 
42 
28 

15 
00 




8 
6 

4 

2 
o 



50 

38 

25 

13 
00 



I 



180 00 
175 35 
171 12 I 
166 51 
162 35 
158 23 

154 17 
150 18 
146 25 
142 40 
139 02 

135 33 

132 09 
12854 
125 45 
122 43 

119 47 
"6 37 

114 13 

III 33 
108 58 
106 28 
104 02 
loi 38 

99 20 
97 03 
94 50 
92 39 
90 31 

8824 

86 19 

84 15 
82 13 

80 13 
78 12 
7b 14 

74 15 
72 18 
70 21 
68 25 
66 27 
64 30 

62 35 
60 3^ 
5840 
56 43 
54 45 
52 48 

5049 
48 50 
46 50 

44 50 
42 48 
40 47 

38 44 
36 40 

34 36 

32 31 
30 26 

28 19 

26 12 
24 04 
21 55 
19 46 

17 35 
15 25 

13 14 
II 02 



% 




53 46 
49 43 
45 47 
42 00 

38 19 
34 48 

31 23 
28 07 

24 57 
21 55 
18 58 
16 09 

13 23 
10 44 
08 09 
05 40 

03 14 
00 51 

983^ 
96 18 
94 05 

I 54 
46 

87 41 



8536 
83 33 
81 33 
79 32 
77 33 
75 3^ 

7338 
71 41 

69 45 
6748 
65 52 
63 57 

62 01 
60 
58 
56 12 
54 16 
52 19 

50 20 
48 22 
46 24 

44 25 
42 25 
40 23 

38 21 
36 20 

34 17 
32 12 
30 08 
28 02 

25 56 

23 49 
21 42 

19 34 
17 25 
15 15 

13 05 
10 55 
8 45 
6 34 
4 23 
2 II 
o 00 



75 23 175 17 
70 49 170 36 



66 17 
61 50 
57 29 

53 15 
49 07 
45 08 

41 18 

37 35 
34 02 

30 35 
27 iS 
24 oS 
21 04 
18 08 
15 18 

12 33 

09 54 
07 20 

04 51 
02 25 
00 03 

97 46 
95 31 



93 
91 



19 
09 



89 02 
86 56 

8453 
82 51 
80 51 

7851 
76 53 
74 56 

72 59 
71 03 
69 <^ 

67 13 

65 17 
63 22 

61 27 

59 32 
57 37 
55 40 
53 46 
51 49 

49 52 
47 55 
45 57 
43 57 
42 00 
40 00 

37 59 
35 57 
33 56 
31 53 
29 49 
27 45 

25 40 

23 34 

21 28 

19 22 

17 14 
15 06 

12 57 
ro 49 , 

8 39! 
6 30 . 
4 19 I 
2 10 
o 00 ' 



25 24 
23 20 
21 15 
ig 10 

17 03 
14 56 

12 49 
10 41 

833 
6 26 

4 17 
2 09 
o 00 



165 59 

161 25 

156 59 

152 41 
148 29 
144 26 
140 33 
136 48 
133 13 

129 46 
126 27 

123 17 
120 12 

117 16 

114 25 

III 41 
109 03 
106 29 
104 00 
101 36 
99 14 

96 57 
94 42 
92 32 
90 23 
88 16 
86 12 

84 OO 
82 08 
80 09 
78 10 
76 12 
74 16 

72 21 
70 25 
68 31 
66 36 
64 42 
62 47 

60 53 
58 59 
57 05 
55 10 
53 15 
51 19 

49 23 i 
47 27 I 

45 30 ; 

43 32 I 
41 35 
39 36 

37 36 
35 35 
33 35 
:.i 33 
29 31 
27 28 



82® 

o f 
180 00 

175 II 
170 22 

165 39 
160 59 

156 27 

152 03 
147 49 
143 42 
139 46 
136 00 

132 22 

12853 
125 33 
122 22 

119 18 
116 21 

113 31 

no 48 
108 09 

105 3^ 
103 07 

100 44 

98 23 

96 07 

93 54 

91 43 
8936 

^7 30 
85 26 

83 24 

81 24 

79 26 
77 28 
75 31 
73 36 

71 41 
69 46 

67 52 

6558 
64 05 I 

62 13 

60 19 

58 25 ' 
56 31 
5438 

52 44 
50 50 

48 54 
46 59 
45 03 i 
43 07  
41 09 
39 12 I 

37 13 i 

35 14 

33 14 

31 14 

29 13 
27 u 

25 08 

23 05 
21 01 

18 57 
16 53 
14 46 

I 

13 41 

10 35 i 
8 29 , 
6 22 i 

4 15 i 
3 08 I 
O 00 ! 



SSo I S40 S6< 



31 
18 



15 25 

13 36 

09 52 

07 14 

04 41 
03 14 

99 51 
97 32 

95 16 
93 04 
90 54 
8847 
8643 
84 40 

83 39 

8039 
7843 

76 45 
74 49 
72 55 

71 00 
69 07 
67 15 

6s 33 

63 39 

61 37 

59 45 
57 51 
55 59 
54 06 
52 14 
50 20 

48 35 
46 32 
44 37 
41 41 
40 45 
3848 

36 50 
34 53 

32 54 
30 55 
28 55 
26 54 

24 53 

33 50 

20 48 

1845 

16 41 

14 37 

12 33 

10 28 



8 
6 

4 

2 
o 



23 
18 

II 
06 
00 



o / 

80 00 

75 03 
70 07 

65 17 
60 32 I 

55 54 



51 24 

47 05 
42 56 
38 56 
35 o 
31 2 



27 58 

2438 



26 
21 



I 



I? 



o » 
180 00 

174 55 
169 52 
164 53 
160 01 

155 18 

15043 
146 19 

142 07 

138 03 
134 12 
130 32 

127 01 

123 40 
120 2b 
117 23 
114 27 
III 37 

108 54 
106 17 
103 46 
loi 19 

98 57 
9638 

94 24 

93 13 

04 

58 
8554 
8352 

81 52 

79 54 
77 57 

76 03 

74 06 
72 13 

70 ao 
68 27 
6635 

64 43 
63 53 
61 00 

59 09 i 
57 17 
55 25 
53 34 
51 42 
49 50 

47 56 
46 03 
44 <^ 
42 15 
40 30 
38 23 

36 27 
34 30 
32 33 
30 34 
28 35 
2636 

24 36 
22 35 
20 35 
18 32 
16 30 
14 27 

13 34 
10 31 



8 
6 

4 
2 
o 



17 
13 
09 
04 
00 



80 00 

74 46 

6935 
64 38 

59 30 
54 39 

50 00 

^45 31 

41 14 
3708 

33 15 
29 33 

26 01 

33 38 
19 37 
f6 32 
13 26 

10 37 

07 55 
05 18 

03 48 

00 23 
98 01 

95 44 

93 31 

01 19 

89 12 
8707 
85 05 
8305 

Si 

79 
77 12 

75 17 
73 23 
71 31 

69 39 
67 47 
6556 
64 05 
62 15 

60 34 

58 34 
56 42 
54 52 
53 01 

51 10 
49 19 

47 27 
45 35 
43 42 
41 48 

39 55 
00 



^ 



Hoar Anslei 



36 04 
34 09 
32 12 

30 15 
38 17 
26 19 

24 20 
22 21 
20 20 

18 20 
16 19 
14 18 

12 16 
10 14 



8 
6 

4 

2 
o 



II 

09 
06 

03 
00 



il. 

O 



S 



6 



9 



10 



11 



12 



lu. 
00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
60 
00 



In North Utttade, when the star is rising or Bast of the meridian, the tabulated azimuths are reckoned from North to Bast; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from North to West. 

In SonUi latitude, when the star is rising or Bast of the meridian, the tabulated azimuths are reckoned from South to Bast; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from South to West. 

When the latltade and declination are of different name, the tables are to be entered with the supplement of the hour angle and the 
supplement of the tabulated azimuth is to be taken for the required true bearing. 
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AZIMUTH OR TRUE BEARING. 



LATITUDE 68°. 



Hour Angle. , 36° 37° 38° 39° 



DECLINATION -SAME NAME AS— I^ATITUDE. 
40° 



LATITUDE 58°. 



li. 

O 



6 



» 



lO 



11 



12 



m. 
OO 
10 
20 
30 
40 
50 

OO 
lO 
20 
30 
40 
60 

OO 
10 
20 
30 
40 
50 

OO 
lO 
20 
30 
40 
50 

OO 
lO 
20 
30 
40 
50 

OO 
lO 
20 
30 
40 
50 

OO 
lO 
20 
30 
40 
50 

OO 
lO 
20 
30 
40 
50 

OO 
10 
20 
30 
40 
50 

OO 
lO 
20 
30 
40 
50 

OO 
lO 
20 
30 
40 
50 

OO 
lO 
20 
SO 
40 
50 
OO 



8o OO 
74 36 
69 15 
64 01 

5^ 54 
53 57 

49 12 

44 3S 
40 18 
36 09 

32 13 
28 30 

24 57 
21 35 
iR 23 
15 iH 
12 23 
09 35 

06 53 
04 iS 
01 48 
99 23 
97 03 
94 47 



S 



92 35 
25 

18 

86 15 

84 14 

82 15 



80 17 
78 20 
76 25 
74 32 
72 39 
70 48 

6857 
67 06 

65 16 
63 26 
61 37 

59 47 

57 58 
56 07 
54 18 
52 28 
50 3S 
48 48 

46 56 

45 06 

43 M 
41 21 

3S) 29 

37 35 

35 41 
33 47 
31 51 
29 5^ 
27 5« 
26 02 



24 04 
22 06 
20 07 

18 08 
16 08 ! 



14 08 

12 oS 
10 07 

8 

6 

4 

2 
o 



06 
04 

03 
02 
00 



180 00 
174 26 
168 56 

i^>3 32 
158 17 
153 12 

148 11 
143 42 
139 18 , 
135 <* I 
131 09 . 
127 23 



123 
120 
117 
114 
111 



4«3 

27 

15 
II 

16 



108 30 

105 49 

103 15 

100 47 

98 23 

96 04 

93 49 

91 39 
89 30 
87 25 
85 22 
83 22 
81 24 

79 27 
77 32 
75 39 
73 46 
71 54 
70 04 

68 14 
66 25 

64 36 
62 47 
60 58 

59 10 

57 22 

55 33 
53 45 
51 56 
50 06 

48 17 



35 17 
33 24 

31 30 
29 36 

27 41 
25 45 

23 4« 
21 51 

19 53 
17 56 



I 

„ I 



15 5/ 
13 59 

12 00 
10 01 
8 00 
6 01 
4 00 
2 00 
o 00 



99 43 
97 20 
95 03 
92 50 



IS 



II 

9 
7 
5 



180 00 


I 


174 15 1 


168 34 1 


163 00 I 


157 35 I 


152 24 . 1 


147 26 . 1 


142 43 I 


138 14 1 I 


134 00 


1 


130 00 


I 


126 13 


1 


122 39 I 


119 17 1 


116 05 1 


113 02 I 


no 08 1 


107 22 1 


104 43 ' 1 


102 10 


1 



40 

33 
8630 

84 29 

82 29 

80 33 

78 37 
76 43 
74 51 
72 59 
71 09 
69 ao 

67 31 
65 42 
63 55 
62 06 
60 19 
58 32 

56 45 
54 57 
53 09 
51 22 

49 33 
47 46 



46 27 


45 56 


44 37 


44 07 


42 47 


42 18 


40 55 


40 28 


39 03 


3« 37 


37 u 


36 46 



34 54 
33 02 
31 og 

29 »5 
27 22 

25 27 

33 32 
21 36 
19 40 

17 43 
15 46 
13 49 



51 
54 
55 
56 



358 



58 
00 



I 17 



O / 

iSo 00 

173 49 
167 42 
161 46 
156 01 

150 33 



O I 

80 00 

74 03 

<>8 09 

62 24 

5t> 51 

51 '31 

46 25 

41 37 

37 "4 

132 4h 

t2S 46 

124 5H 

21 24 
iS 02 

14 50 

II 49 ' 1 10 32 



41° 42° 43° 44« 



145 
140 

'35 
131 
127 



21 
26 

51 

3» 

28 



123 41 

120 06 

116 44 

"3 33 



08 56 
06 II 

03 33 
01 02 
98 36 
96 16 
94 00 
91 48 

89 40 

87 34 , 
85 32 I 



83 


33 


81 


35 


79 39 


77 45 


75 52 


74 


02 


72 


II 



70 22 

6834 ' 

66 46 

64 59 , 
63 12 I 
61 26 I 
59 39 ' 
57 53 

56 07 
54 21 
52 34 
50 48 

49 o» 
47 14 

45 25 
43 3« 
41 41) 
40 00 
38 10 
36 20 

34 29 
32 39 
30 47 
28 55 
27 02 I 
25 09 

23 15 
21 20 

19 26 



107 41 
104 58 

102 22 

99 52 
97 28 
95 ») 
92 55 
90 44 

8839 
86 34 
84 33 
82 35 
80 39 

78 45 

76 5J ' 
75 oi , 

73 12 : 

71 23 
67 48 

66 02 

64 15 
62 31 ' 

60 45 

5859 

57 14 

55 29 i 
53 44 ' 
51 59 
50 13 , 

48 27 I 

46 41 ; 



I 



/ o 



1 



15 35 
13 39 

" 43 
9 46 



44 54 
43 o'^ 
41 21 

39 32 
37 45 
35 55 

34 06 
32 16 
30 26 

28 35 
26 43 
24 52 

22 58 
21 05 

19 13 
17 19 

15 24 
13 29 

II 34 
9 39 



7 
5 

3 
I 
o 



49 
52 

54 

57 
00 



7 
5 
3 
I 
o 



44 
48 

52 
56 
00 



o / 

80 00 

73 33 
^1 13 
61 03 

55 07 
49 29 

44 ir 
39 II ' 
}A 31 ' 
30 09 
26 05 
22 17 , 

iS 42 
15 21 
12 13 

09 13 
06 23 
03 42 

101 08 

98 40 
96 18 , 
94 00 i 
48 I 
40 

87 35 
85 33 
83 34 

81 38 
79 43 
77 51 

75 59 

74 09 
72 22 

70 34 
6847 

67 02 

65 16 
63 31 



61 47 
60 03 
58 19 
56 35 



54 51 
53 06 
51 23 I 
49 39 I 
47 54 
46 09 , 

44 23 
42 38 

40 5' ; 

39 °5 1 
37 19 
35 30 

33 42 

31 53 
30 04 
28 15 
26 24 , 
24 34 

22 42 { 
20 50 ^ 

18 58 
17 05 
15 13 ! 
13 19 i 



O / 

180 00 

173 17 
166 40 

160 16 
154 08 
I4S 19 

142 53 

137 48 

133 04 
128 40 

124 35 
120 47 

117 13 

113 54 
no 47 

107 49 

105 01 

102 22 

99 50 
97 24 
95 04 
92 49 
90 39 
88 32 

86 29 
84 29 
82 32 
80 37 
7845 
76 53 

75 03 
73 16 
71 29 

69 43 
675^ 
66 :4 

64 30 
62 46 
61 03 
59 20 

57 .38 
55 55 

54 12 
52 29 
50 46 

49 03 
47 19 
45 36 

43 51 
42 08 
40 22 

38 37 
36 51 
35 05 



II 
9 

/ 

5 
3 
I 
o 



26 
32 

38 
43 
49 
54 
00 



33 
3 J 



II 
9 

5 

3 
I 
o 



O f 

180 00 

172 58 

166 02 

159 22 
153 00 
147 03 



141 
136 
131 
127 

123 
119 



17 
30 



29 42 

27 54 
26 04 

24 16 

22 25 

20 35 
iS 45 
16 53 
15 01 
13 10 



28 
18 

31 
05 
00 

12 



I 

17 ' 
26 

32 

40 

47 
52 
00 



115 40 
112 22 
109 17 
106 21 
103 36 
100 59 

98 29 
96 06 
93 48 
91 36 
89 28 
87 23 

85 22 

83 24 
81 29 

79 36 
77 45 
75 56 

74 07 
72 21 
70 36 
6851 
67 07 
65 25 

63 43 
62 00 
60 19 
58 37 
56 55 
55 14 

53 n 
51 51 
50 10 
48 27 

46 45 
45 03 

43 19 

41 36 

39 53 
3809 

36 24 
34 39 I 

32 53 ! 

31 "7 
29 20 

27 33 
25 45 
23 57 

22 09 
20 19 

18 30 
16 40 

14 50 
13 00 



o / 
iSo 00 

172 35 
165 21 
158 22 
151 46 
145 36 

139 54 
134 39 
129 50 

125 23 
121 17 
117 31 

114 00 
no 45 
107 41 
104 49 
102 07 
99 32 



II 09 

9 18 



7 27 

5 35 

3 44 

I 51 
o 00 



97 


05 


94 44 


92 30 


90 


19 


88 


14 


86 


II 


84 


14 


82 


17 


80 


23 


78 


33 


76 


44 


74 57 



45° 46° 47° 



o / 

180 00 

172 II 

164 32 

157 14 
150 22 

144 01 

138 II 
132 51 
127 59 
123 32 
119 28 

115 44 

112 15 
109 02 
106 02 

103 13 
100 33 

98 02 

95 38 
93 20 
91 08 
89 01 

8658 
8458 

83 02 
81 08 

79 17 
77 29 
75 42 
73 56 



73 10 


72 n 


71 25 


70 28 


69 42 


68 46 


67 59 


67 05 


66 17 


65 25 


64 35 


63 45 


62 55 


62 06 


61 13 


60 a6 


59 34 


5847 


57 53 


5708 


56 13 


55 30 


54 33 


53 51 


52 53 


52 12 


51 12 


50 33 


49 31 


4853 


47 51 


47 15 


46 10 


45 35 


44 29 


43 55 


42 47 


42 14 


41 05 


40 34 


39 22 


38 53 


37 40 


37 II 


35 57 


35 29 


34 12 


33 47 


32 28 


32 02 


30 43 


30 20 


28 58 


28 35 


27 13 


26 51 


25 26 


25 06 


23 39 


23 21 


21 52 


21 34 


20 04 


19 49 


18 17 


18 02 


16 27 


16 15 


14 39 


14 27 


12 49 


la 39 


11 01 


10 51 


9 II 


9 03 


7 21 


7 15 


5 31 


5 26 


3 41 


3 37 


I 50 


1 49 


00 


00 



180 00 

171 42 
163 36 

155 56 
148 46 

142 13 

136 16 

130 51 
125 58 

121 32 
117 29 

113 47 

no 22 

107 
104 

lOI 



% 



13 
16 

31 
98 55 
96 28 

94 07 
53 
43 
87 39 
85 39 
8342 

81 48 

79 57 
78 08 

76 21 

74 37 
72 53 

71 II 
69 30 
67 49 
66 09 

64 31 
62 53 

61 15 

59 37 
58 00 
56 22 

54 46 
5308 

51 30 
49 53 
48 
46 

44 
43 20 



15 



7 
5 
3 
I 
o 



180 00 
171 07 
162 30 
154 25 
146 57 
140 12 

134 07 
128 39 

123 46 
119 21 
115 22 
III 44 

108 23 
105 18 
102 26 

99 45 
97 13 
94 50 

92 33 
90 21 



41 41 
40 o( 
38 21 
36 41 
35 01 
33 19 

31 37 
29 56 
28 12 
26 30 
24 46 
23 02 

21 17 
19 33 
17 47 
16 02 
14 16 
12 30 

10 43 
8 56 



09 
22 

34 
48 
00 



88 
86 

84 
82 



17 
15 

i» 
24 



8032 
78 44 
7658 
75 14 
73 31 
71 49 

70 09 
68 30 
6652 

65 14 
63 30 
62 00 

60 24 

5847 
57 12 
55 36 
54 00 
52 24 

50 48 
49 12 
47 36 
4558 
44 22 
42 45 

41 07 
39 2fi 
37 50 
36 n 

34 32 
32 52 

31 11 
29 30 
27 50 
26 08 
24 26 
22 42 



21 00 
19 16 
17 33 
15 49 
14 03 
12 19 

10 34 

8 48 



7 
5 

3 
I 
o 



03 
17 
32 
46 
00 



Hour Anglei 



O 



6 



10 



11 



12 



00 
10 
20 
30 
40 
60 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
SO 
40 
50 
00 



In North latltade, when the star is risins or East of the meridian, the tabulated azimuths are reckoned from North to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from North to West, 

In Honth latltade, when the star is rising; or East of the meridian, the tabulated azimuths are reckoned from South to Bast; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from South to West. 

When the latitude and dec llnatlon are of different name, the tables are to be entered with the supplement of the hour angle and the 
supplement of the tabulated azimuth is to be taken for the required true bearing. 
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AZIMUTH OR TRUE BEARING. 



LATITUDE 58°. 




DECLINi" 


^TION- 

52° 

/ 


-SAME 

53° 

• 

' 


NAME 

54° 

t 


AS— LATITUDE. 




LATITUDE 58°. 


Hour Aii|(le« 


48° 
o / 


49° 

/o / 


50° 


51° 


55° 


56° 

1 


57° 

/ 


58° 
/ 


590 

/ 


Hour Anffle. 


U. 


in« 


' 


/ 


t 


ii. m. 


O 


OO 


iSo OO 


180 00 


180 00 


180 00 


180 00 


180 00 


180 00 


180 00 


180 00 


180 00 


• • •   


00 


00 




lO 


170 26 


169 36 


16S 34 


167 15 


165 31 


163 09 


159 41 


154 14 


144 42 


125 36 


88 56 


51 3» 


10 




20 


161 13 


159 40 


^S7 46 


155 25 


152 23 


148 23 


142 57 


135 17 


124 II 


loS 17 


87 53 


66 56 


20 




30 


152 39 


150 34 


148 03 


145 00 


141 14 


13^ 30 


130 29 


122 45 


112 55 


100 4«i 


8649 


72 30 


30 


1 


40 


144 51 


142 24 


139 32 


136 09 


132 06 


127 04 


121 21 


114 18 


105 55 


96 18 


85 45 


74 56 


40 


i 


50 


137 53 


135 14 


132 13 


128 44 


124 40 


"9 57 


114 28 


loS 12 


loi 04 


93 09 


84 42 


76 00 


50 


1 


OO 


133 43 


128 59 


125 56 


122 29 


118 34 


114 08 


109 08 


103 33 


97 23 


90 42 


83 38 


76 22 


1 00 




10 


126 13 


123 31 


120 31 


117 II 


113 2S 


loi^ 21 


104 47 


99 48 


94 25 


8837 


82 34 


76 19 


10 




20 


121 21 


118 43 


115 49 


112 37 


109 08 


105 19 


loi 10 


96 41 


91 53 


■S6 49 


Si 30 


76 02 


20 




30 


116 59 


114 26 


III 39 


io8 38 


105 22 


101 51 


c)S 03 


94 00 


89 41 


>^5 09 


80 25 


75 34 


30 


1 


40 


113 04 


no 37 


107 58 


105 07 


102 03 


98 47 


Q5 18 


91 35 


87 41 


83 36 


79 21 


75 00 


40 


I 


50 


109 31 


107 10 


104 39 


loi 58 


99 06 


96 03 


92 49 


89 26 


h5 52 


82 08 


78 17 


74 19 


50 


2 


OO 


106 16 


104 00 


loi 37 


99 05 


96 24 


93 34 


90 35 

8H 29 


87 26 


84 Otj 


8044 


77 12 


73 34 


2 00 




lO 


103 16 


1 01 07 


98 51 


96 28 


93 56 


01 17 
89 09 


\5 34 


82 32 


79 22 


76 07 


7246 


10 


p 


20 


100 29 


98 26 


96 17 


94 02 


91 38 
89 29 


8632 


^2> 49 


80 59 


78 04 


75 02 


71 51 


20 




SO 


97 52 


95 57 


93 52 


91 43 


87 08 


8441 


82 09 


79 30 


T^ 45 


73 56 


71 02 


30 ' 




40 


95 26 


93 34 


91 37 


8935 


87 26 


85 14 


82 56 


80 32 


78 04 


75 29 


72 5» 


70 07 


40 




50 


93 06 


91 19 


89 28 


87 32 


85 30 


83 25 


81 14 


7« 59 


76 39 


74 14 


7» 47 


69 II 


50 


3 


OO 


90 54 


89 12 


87 25 


8534 


83 39 


81 40 


7936 


77 29 


75 »5 


73 00 


70 39 


68 14 
67 16 


3 00 




10 


8847 


87 09 


85 27 


8341 


81 52 


7? 59 


78 01 


75 59 


73 54 


7» 45 


69 32 


10 




20 


8645 


85 12 


8333 


81 52 


80 oS 


78 21 


76 28 


74 33 


72 34 


70 32 


68 25 


66 16 


20 


1 


30 


84 4ii 


83 17 


81 44 


80 07 


78 27 


76 45 


74 58 


7308 


71 14 


69 18 


67 18 


65 15 


30 




40 


82 54 


81 27 


79 57 


78 25 


7648 


75 " 


73 28 


71 44 


69 5<> 


68 05 


66 II 


64 14 


40 




50 


81 02 


79 39 


78 13 


76 45 


75 13 


73 38 


72 00 


70 21 


6838 


6652 


65 03 


63 12 


50 


4 


OO 


79 15 


77 54 


76 31 


7506 


7338 


72 08 


70 34 


6859 


67 21 


65 39 


6356 


62 oS 


4 00 




10 


77 2^ 


76 12 


74 51 


73 30 


72 OS 


7038 


69 09 


67 37 


6603 
6446 


6426 


6246 


61 03 


10 




20 


75 45 


74 31 


73 13 


71 55 


70 33 


69 10 


67 45 


66 16 


63 13 


61 37 


59 59 


20 




30 


74 04 


72 51 


71 37 


70 21 


69 03 


67 43 


66 20 


64 56 


63 29 


6a 00 


60 28 


^7^^ 


30 




40 


72 23 


71 13 


70 01 


68 48 


67 33 


66 16 


64 57 


6335 


62 II 


60 46 


59 18 


40 




50 


70 43 


69 37 


68 2S 


67 17 


66 05 


64 50 


63 33 


62 15 


60 54 


59 32 


58 08 


56 41 


50 


5 


OO 


69 05 


63 00 


6654 


65 45 


6436 


63 24 


62 10 


60 55 


59 37 


58 18 


56 57 


55 33 


5 00 




lO 


67 29 


6625 


65 21 


64 15 


63 07 


61 59 


60 47 


59 35 


58 21 


57 04 


55 46 


54 24 


10 




20 


6552 


64 51 


63 49 


62 45 


61 40 


6034 


59 24 
58 oa 


58 15 


57 03 


55 50 


54 34 


53 17 


20 




30 


64 16 


63 17 


62 16 


61 15 
59 46 


60 12 


5908 


56 55 


55 45 


54 35 


53 22 


52 08 


30 




40 


62 41 


61 43 


60 45 


5845 


57 43 
56 i^ 


56 39 


55 34 


54 27 


53 19 


52 09 


50 57 


40 




50 


61 06 


60 II 


59 14 


58 17 


57 19 


55 17 


54 14 


53 09 


52 03 


50 56 


49 47 


60 


6 


OO 


59 31 


5838 


57 43 


56 48 


55 51 


54 53 


53 53 


52 53 


51 50 


5047 


^l ^l 


4836 


« 00 




lO 


57 57 


57.05 


56 12 


55 J9 


54 24 


53 28 


52 30 


51 32 


50 31 


49 30 


48 28 


47 23 


10 




20 


56 2X 


55 33 


54 41 


53 50 


52 57 


52 03 


51 07 


50 II 


49 13 


48 14 


47 »3 


46 II 


20 




30 


54 48 


54 00 


53 " 


52 21 


51 30 


50 37 


4? 43 
48 19 


48 49 


47 53 


4656 


4558 


4458 


30 




40 


53 H 


52 28 


51 39 


50 51 


5002 


49 " 


47 27 


46 33 


4538 


44 42 


43 44 


40 




50 


51 40 


50 55 


5009 


49 21 


48 33 


47 45 


46 55 


46 05 


45 12 


44 20 


43 25 


42 30 


50 


7 


OO 


50 05 


49 22 


48 37 


47 52 


47 05 


46 19 


45 30 


44 42 


43 52 


43 01 


42 09 


41 15 


7 00 




lO 


48 31 


47 48 


47 05 


46 21 


45 37 


44 52 


44 05 


43 18 


42 30 


41 41 


40 51 


3959 


10 




20 


46 55 


46 15 


45 33 


44 52 


44 08 


43 24 


42 40 


41 55 


41 08 


40 21 


39 33 
38 14 


3843 


20 


' 


30 


45 21 


44 41 


44 01 


43 20 


42 39 


41 58 


41 14 


40 3» 


39 46 
38 23 


39 00 


37 27 


30 




40 


43 45 


43 07 


42 28 


41 50 


41 10 


40 30 


3948 


39 06 


37 40 


36 55 


36 09 


40 




50 


42 09 


41 33 


40 55 


40 18 


39 40 


39 02 


38 21 


37 41 


37 00 


36 18 


35 35 


34 51 


50 


8 


OO 


40 32 


39 57 
38 22 


39 21 


38 45 


3809 


37 32 


36 54 


36 15 


35 36 


34 56 


34 15 


33 33 


8 00 


1 
1 


lO 


3S56 


37 48 


37 14 


36 39 


36 03 


35 27 


34 49 


34 " 


33 34 


32 54 


32 13 


10 




20 


37 19 


36 47 


36 14 


35 41 


35 07 


2A 33 


33 57 


33 23 


32 4^ 


32 10 


31 33 


30 54 


20 




30 


35 41 


35 10 


34 39 


34 OS 


3336 


33 03 


32 30 


31 56 


31 21 


30 47 


30 II 


29 35 


30 




40 


34 03 


33 34 


33 <M 


32 33 


32 03 


31 32 


31 00 


30 29 


2C) 55 


2g 22 


28 48 


28 13 


40 


1 


50 


32 25 


31 56 


31 28 


31 00 


30 31 


30 01 


29 30 


29 01 


28 29 


27 5*^ 


27 26 


26 53 


50 


9 


OO 


30 45 


30 19 


29 52 


29 25 


28 57 


28 30 


28 01 


27 33 


27 03 


26 32 


26 02 


25 30 


9 00 




lO 


29 06 


28 41 


28 16 


27 49 


27 24 


26 57 


26 30 


26 03 


25 35 


25 07 


24 38 


24 09 


10 




20 


27 26 


27 03 


2638 


26 14 


25 50 


25 24 


24 59 


24 34 


24 07 


23 41 


23 14 


22 46 


20 




30 


25 46 


25 24 


25 01 


24 39 


24 15 


23 52 


23 28 


23 04 


22 39 


22 15 


21 49 


21 22 


30 




40 


24 05 


23 44 


23 23 


23 02 


22 40 


22 18 


21 56 


21 33 


21 II 


20 48 


20 24 


19 59 


40 


• 


50 


22 24 


22 04 


21 45 


21 25 


21 05 


20 45 


20 24 


20 03 


19 42 


Ki 20 


18 58 


18 35 


50 


lO 


OO 


20 42 


20 25 


20 06 


19 48 


19 30 


19 TI 


18 51 


18 33 


18 13 


17 53 


17 32 


17 u 


10 00 




10 


19 00 


18 44 


18 27 


18 10 


17 53 


17 36 


17 18 


17 01 


16 43 


16 25 


16 06 


15 47 


10 




20 


17 18 


17 03 


16 47 


16 32 


16 17 


16 02 


15 46 


15 29 


15 12 


14 56 


14 39 


14 21 


20 




30 


15 35 


15 22 


15 oS 


H 54 


14 40 


14 27 


14 12 


135^ 


13 42 


13 27 


13 12 


12 57 


30 




40 


13 52 


13 40 


13 28 


13 16 


J3 03 


12 51 


12 38 


12 25 


12 II 


" 59 


II 45 


11 31 


40 




50 


12 09 


11 58 


II 48 


" 37 


II 26 


II 15 


II 04 


10 52 


10 41 


10 30 


10 17 


10 05 


60 


11 


OO 


10 26 


10 16 


10 07 


958 


9 48 


9 39 

8 03 


9 29 


9 19 


9 09 


859 


8 49 


8 40 


11 00 




10 


8 41 


8 34 


8 26 


8 19 


8 10 


7 55 


7 47 


7 38 


7 31 


7 22 


7 »3 


10 




20 


65S 


651 


6 45 


6 39 


6 32 


6 26 


6 20 


613 


6 07 


6 00 


5 53 


5 47 


20 




30 


5 13 


5 09 


5 04 


5 00 


4 55 


4 50 


4 45 


4 41 


4 35 


4 31 


4 25 


4 20 


30 




40 


3 29 


3 26 


3 23 


3 20 


v^ 


3 14 


3 10 


3 07 


3 04 


3 01 


2 57 


2 53 


40 




50 


1 45 


I 43 


I 41 


I 40 


I 37 


I 35 


I 34 


I 32 


I 30 


I 28 


I 27 


50 


12 


OO 


00 


CO 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


12 00 



In North latitude, when the star is risinsror East of the meridian, the tabulated azimuths are reckoned from North to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from North to West. 

In South latttnd«, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from South to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from South to West. 

When the latltnde and decUiiAtloii are of different name, the tables are to be entered with the supplement of the hour angle and the 
Supplement of the tabulated azimuth is to be taken for the required true bearing. 
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AZIMUTH OR TRUE BEARING. 



I^ATITUDE 5 


8°. 
60° 

o r 

1 




DECLINAT] 


[ON— vSAME NAME AS— 

04° 05° 66° 

1 

i 

/ / / 


LATITUDE. 

67° ' 68° 

/ / 




laATITrDE 58°. 


Hour Anijfle. 

 


61° 

f 


62° 


63° 

i 


69° 

' 


70° 


— 1 
Hour Angle. 


li» in* 


f ' 


1 

r 


/ 


li. in. 


O OO 


OO 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


10 


31 43 ' 


21 51 


16 17 


12 45 


10 20 


835 


715 


6 12 


522 


4 41 


4 06 


10 


20 


50 02 


38 06 


29 52 


24 03 


19 50 


16 39 


14 09 


12 12 


10 35 


9 14 


8 07 


20 


30 


59 26 


4S 34 


40 37 


33 14 


27 59 


23 49 


20 29 


17 46 


15 30 


13 36 


II 5Q 


30 


40 


64 32 


55 10 


47 05 


40 17 


34 39 


2958 


26 03 


22 48 


20 02 


17 40 


15 3^ 


40 


50 


67 26 


59 23 


52 05 


45 35 


39 5f> 


35 04 


30 52 


27 14 


24 06 


21 24 


19 01 


50 


1 00 


69 08 


62 oS 


55 34 
58 01 


49 31 


44 04 


39 12 


34 53 


31 05 


27 43 


24 45 


22 07 


1 00 


10 


70 04 


63 55 


52 27 


47 17 


42 33 


38 16 


54 22 


30 53 


27 44 


24 5^ 


^® 1 


20 


70 31 


65 04 


59 43 


54 35 


49 44 


45 13 


41 01 


37 09 


33 36 


30 23 


27 26 


20 ! 


30 


70 39 


'd^. 


60 53 


56 lo 


51 38 


47 19 


43 15 


39 28 


35 56 


32 40 


29 38 


30 


40 


70 32 


61 3^) 


57 17 


53 03 


4858 


45 04 


41 23 


37 54 


34 38 


31 35 


40 


50 


70 16 


66 12 


62 07 


58 04 


54 0^ 


50 15 


4<> 31 


42 56 


39 32 


36 19 


33 i<> 


50 


2 OO 


69 52 


66 06 


62 20 


58 34 


54 52 


51 12 


47 38 


44 12 


40 54 


37 44 


34 43 


2 00 


10 


69 20 


65 52 


62 21 


58 51 


55 22 


51 54 


48 31 


45 14 


42 01 


3*^ 55 


35 57 


10 


20 


68 44 


65 31 


62 14 


58 56 


55 40 


52 24 


49 10 


46 01 


42 55 


39 54 


37 00 


20 


30 


68 04 


65 04 


61 59 


5854 


55 49 


52 43 


49 39 


46 37 


43 3<' 


40 42 


37 51 


30 . 


40 


67 21 


64 3» 


61 39 


5843 


55 48 


52 52 


49 57 


47 02 


44 09 


41 20 


39 33 


40 


50 


6635 


63 55 

• 


6i 13 


58 27 


55 41 


52 53 


50 05 


47 19 


44 32 


41 49 


39 07 


50 


3 OO 


65 46 


63 16 


60 41 


58 05 


55 28 


52 48 


50 08 


47 28 


44 48 


42 10 


39 33 


3 00 


10 


64 56 


62 33 


60 07 


57 3? 


55 08 


52 3<> 


50 03 


47 30 


44 57 


42 24 


39 52 


10 


20 


64 03 


61 47 


59 29 


57 oft 


54 45 


52 21 


49 54 


47 27 


4458 


42 31 


40 04 


20 


30 


63 09 


61 00 


58 49 


56 34 


54 17 


51 59 


49 39 


17 18 


44 56 


42 33 


40 10 


30 


40 


62 13 


60 II 


58 15 


55 57 


5.^ 46 


51 35 


49 20 


47 05 


44 47 


42 30 


40 II 


40 


50 


61 16 


59 20 


57 19 


55 17 


53 12 


51 05 


4857 


46 47 


44 35 


42 22 


40 oS 


50 

J 


4 OO 


60 18 


58 27 


56 31 


54 35 


52 36 


50 33 


48 30 


46 25 


44 17 


42 09 


40 00 


4 00 


lO 


59 19 


57 32 


55 42 


53 50 


51 56 


49 59 


48 00 


46 00 


43 57 


41 53 


39 48 


10 


20 


56 36 


54 51 


53 03 


51 13 


49 22 


47 27 


45 31 


43 33 


41 34 


39 33 


20 


30 


57 17 


55 39 


5358 


52 15 


50 29 


48 42 


46 52 


45 00 


43 06 


41 II 


3Q 14 


30 


40 


56 15 


54 41 


53 04 


51 24 


49 43 


4"^ 00 


46 14 


44 27 


42 36 


40 46 


38 52 


40 


50 


55 12 


53 42 


52 08 


50 33 


48 55 


47 15 


45 34 


43 50 


42 04 


40 16 


38 27 


50 


5 OO 

4 .^x 


' 54 07 


52 40 


51 " 


49 39 


48 06 


46 29 


44 51 


43 12 


41 29 


39 46 


37 59 


5 00 


lO 


53 03 


51 39 


50 13 


48 44 


47 14 


45 42 


44 08 


42 31 


40 52 


'i'^ 


37 29 


10 


20 


51 57 


50 37 


49 '4 


47 48 


46 21 


44 53 


43 21 


41 49 


40 14 


36 57 


20 


SO 


50 50 


49 33 


48 13 


46 51 


45 27 


44 02 


42 34 


41 04 


39 32 


37 59 


36 23 


30 


40 
50 


49 43 
4835 


48 29 
47 24 


47 12 
46 10 


45 53 
44 54 


44 32 
43 36 


43 09 
42 16 


41 44 
40 55 


40 19 
39 31 


3849 
38 05 


37 19 
3638 


35 47 
35 09 


40 
50 


6 OO 


47 27 
46 18 


46 18 


45 05 


43 52 


42 37 


41 21 


40 02 


38 42 


37 19 


35 55 


34 28 


6 00 , 


10 


45 xo 


44 03 


42 51 


41 39 


40 25 


39 09 


37 52 


36 31 


35 11 


33 48 


10 , 


20 


45 07 


44 04 


42 56 


41 48 


40 30 

39 38 


39 28 


38 15 


37 00 


35 43 


34 25 


33 <H 


20 


30 


43 57 


42 55 


41 51 


40 45 


38 29 


37 19 


36 07 


34 53 


33 37 


32 19 


30 


40 

mm ^^ 


42 45 


41 45 
40 36 


40 44 


39 41 


38 35 


37 29 


36 22 


35 13 


34 01 


32 48 


31 33 


40 


50 


41 34 


39 36 


38 35 


37 32 


36 29 


35 24 


34 17 


3308 


31 58 


30 46 


50 


7 OO 


40 21 


39 25 


38 28 


37 30 


36 29 


35 28 


34 25 


33 21 


32 14 


31 07 


29 58 


7 00 


lO 


39 07 


38 13 


37 »5 


36 22 


35 24 


34 25 


33 25 


32 24 


31 20 


30 15 


29 oS 


10 


20 


^l H 


37 02 


36 08 


35 14 
34 06 


34 19 


33 23 


32 25 


31 25 


30 24 


29 22 


28 17 


20 


30 


3638 


35 49 


34 58 


33 13 


32 19 


31 23 


30 26 


29 27 


28 27 


27 25 


30 


40 


35 23 


34 35 


33 46 


32 57 


32 06 


31 13 


30 21 


2Q 26 
28 25 


28 30 


27 31 


26 33 


40 


50 


34 06 


33 21 


32 35 


31 47 


3058 


30 09 


29 17 


27 30 


26 35 


25 39 


50 


8 OO 


32 50 


32 07 


31 22 


30 36 


29 50 


29 01 


28 13 


27 23 


26 31 


25 38 


24 44 


8 00 


lO 


31 33 


30 52 


30 09 


29 25 


28 41 


27 55 


27 08 


26 20 


25 30 


24 41 


2348 


10 1 


20 


30 15 


2936 


28 55 


28 14 


27 31 


26 47 


26 03 


25 17 


24 29 


23 41 


22 51 


20 1 


30 


28 57 


28 20 


27 41 


27 01 


26 20 


2538 


24 57 


24 13 
23 08 


23 27 


22 42 


21 55 


30 


40 


27 38 


27 02 


26 25 


25 48 


25 OO 

23 58 


24 30 


23 49 


22 25 


21 42 


20 56 


40 


50 


26 19 


25 45 


25 09 


24 34 


23 20 


22 42 


22 02 


21 22 


20 41 


19 59 


50 


9 OO 


24 59 


24 27 


23 54 


23 20 


22 45 


22 10 


21 34 


20 56 


20 18 


i<^ 3^) 


18 59 


9 00 1 


10 


23 37 


23 08 


22 37 


22 05 


21 33 


20 50 


20 24 


19 50 


19 14 
18 09 


18 36 


17 5^ 


10 1 


20 


22 18 


21 49 


21 20 


20 50 


20 19 


194^ 


19 15 


18 43 


17 35 


16 58 


20 1 


30 


20 56 


20 30 


20 03 


19 34 
18 18 


19 05 


18 36 


18 06 


17 35 


17 03 


16 31 


15 57 


30 


40 


19 34 


19 10 


18 44 


17 5' 


17 23 


16 55 


' 16 27 


15 57 


15 26 


i| 56 


40 


50 


18 12 


17 49 


17 25 


17 01 


16 36 


16 11 


15 45 


15 18 


14 51 


14 23 


13 53 


50 1 


lO OO 


16 50 


16 29 


16 07 


15 44 


15 22 


14 58 


14 34 


14 10 


13 44 


13 18 


12 52 


10 00 


10 


15 27 


15 08 


. 14 47 


14 26 


14 06 


13 44 


13 22 


13 00 


12 37 


12 13 


II 49 


10 


20 


14 04 


13 47 


13 28 


13 09 


12 50 


12 31 


12 II 


11 51 


II 29 


11 07 


10 45 


20 


30 


12 41 


12 25 


12 08 


11 51 


II 34 


II 16 


10 58 


10 40 


10 21 


10 02 


42 

8 38 


30 


40 


II 16 


II 03 


10 48 


10 33 


10 18 


10 01 


Q46 


9 30 


9 13 
8 04 


8 56 


40 


50 


9 53 


9 41 


9 27 


9 14 


9 01 


847 


8 33 


8 19 


7 49 


7 34 


50 


11 OO 


8 28 


8 18 


8 06 


756 


7 44 


7 32 


7 21 


7 08 


655 


643 


6 2g 


11 00 1 


lO 


7 04 


656 


6 46 


637 


627 


6 17 


6 07 


5 57 


5 47 


5 36 


5 25 


10 


20 


5 40 


5 32 


5 25 


V^ 


5 09 


5 02 


4 54 


4 46 


4 37 


4 29 


4 20 


20 


30 


4 14 


4 09 


4 04 


3 53 


3 47 


3 41 


3 35 


3 28 


3 22 


3 15 


30 


40 


2 50 


2 46 


2 43 


2 39 


2 35 


2 31 


2 27 


2 24 


2 19 


2 15 


2 10 


40 


50 


I 24 


I 23 


I 22 


I 20 


I 18 


I 16 


I 14 


I 12 


I 10 


I 07 


I 05 


50 


12 OO 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


12 00 



In North latitude, when the star is rising: or East of the meridian, the tabulated azimuths are reckoned from North to East- and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from North to West. 

In Koath latitude, when the .star is rising or East of the meridian, the tabulated azimuths are reckoned from South to East- and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from South to West. 

When the latitude and declination are of dlffereht name, the tables are to be entered with the supplement of the hour angle and the 
.supplement of the tabulated azimuth is to be taken for the required true bearing. 
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AZIMUTH OR TRUE BEARING. 



LATITUDE 5fF. 



DECLINATION— SAME NAME AS— LATITUDE. 



LATITUDE 69°. 



Hoar Ansle. 34' 



O 



•d 



lO 



11 



12 



iu« 
OO 
lO 
20 
30 
40 
50 

OO 
lO 
SO 
30 
40 
50 

OO 
10 
20 
30 
40 
60 

OO 
lO 
20 
30 
40 
50 

OO 
10 
20 
30 
40 
50 

OO 
10 
20 
30 
40 
50 

OO 
10 
20 
SO 
40 
50 

OO 
lO 
20 
30 
40 
50 

OO 
lO 
20 
SO 
40 
50 

OO 
lO 
20 
SO 
40 
50 

00 
lO 
20 
SO 
40 
50 

OO 
lO 
20 
SO 
40 
50 
OO 



25° 



98 20 
96 06 

93 53 
91 42 

89 33^ 
87 25 
^5 19 

83 14 
81 10 
79 07 

77 <H 
75 02 
72 59 
71 00 

6859 
6658 



52 46 

50 

48 

46 34 

44 28 
42 22 

40 18 
3806 

35 58 
3348 
31 37 
29 25 

27 13 
25 00 
22 47 

20 33 
iS 17 
16 01 

13 45 

II 28 



64 57 


64 26 


62 56 


62 25 


60 55 


60 25 


58 54 


58 25 


56 52 


56 23 


54 49 


54 22 



12 

53 

36 

IS 

00 



20' 



f 


/ 


180 00 


180 00 I 


176 01 


175 57 I 


172 04 


171 55 I 


168 08 


167 54 I 


164 13 


163 58 i( 


160 23 


160 04 I 


J56 35 


156 14 I 


152 S.'j 


152 29 I 


149 IS 


148 49 I 


145 46 


145 15 I 


142 20 


141 47 I 


138 59 


138 24 1 


135 43 


135 07 I 


132 34 


131 56  I 


129 30 


128 51 , I 


126 29 


125 50 1 


123 36 


122 56 I 


120 48 


120 07 1 

1 


1 118 03 


117 21 I 


, 115 22 


114 4i 1 


' 112 46 


112 05 I 


1 110 14 


109 33 I 


107 4S 


107 04 I 


105 19 


104 38 I 


102 58 


102 16 1 


100 37 


99 57 ' 



97 40 
95 26 
93 U 
91 04 

88 54 
86 48 
84 42 

8237 
8034 
7831 

76 29 
74 28 
72 27 
70 27 
68 27 
66 26 



52 20 
50 17 
48 13 
46 10 
44 05 
41 59 

39 52 
37 46 
35 38 
33 29 
3« 19 
29 09 

26 58 
24 46 

22 33 
20 20 

iS 07 
15 52 

13 37 

II 22 

9 06 

6 50 

4 33 
2 17 
o 00 



80 00 

75 52 
71 46 
67 42 
63 40 

59 43 

55 50 

52 02 

48 19 

44 42 
41 12 

37 48 

34 2t> 

3» 17 

28 10 

25 10 
22 14 

19 25 

»6 39 
1358 
J I 22 
08 50 
06 21 
03 56 

101 35 
99 15 
96 59 
94 45 
92 33 
90 24 

SS 15 
86 08 

84 04 
82 00 

79 57 
77 55 

75 54 
73 52 
71 54 
69 53 
67 54 
65 54 

63 54 
6i 54 
59 55 
57 55 
55 54 

53 53 

51 52 

49 50 
47 47 

45 44 
43 41 
41 36 

39 31 
37 24 

35 18 

33 10 
31 01 
28 52 

26 43 
24 32 
22 21 

20 09 
17 5'> 
15 43 

»3 29 
II 15 
9 01 
6 46 
4 31 
2 15 
o 00 



27« 



o r 
180 00 
175 48 

171 37 
167 28 

163 23 
159 21 

155 25 
151 33 
147 48 
144 08 
140 36 
137 09 

133 49 
»30 3<> 
127 28 
124 26 

X2I 31 

iiS 40 

"5 55 
"3 15 
110 38 
laS 06 

105 38 
103 13 

100 51 

98 32 
96 16 
94 03 
53 
43 



28' 



K 



o ' 

180 00 

175 43 
171 27 
167 14 
163 03 
158 59 



87 35 
85 29 
83 25 
81 21 

79 19 
77 18 

75 i? 

73 17 
71 18 

69 19 

.67 20 

65 21 

63 22 
61 23 
59 24 
57 25 
55 25 
53 25 

51 24 
49 24 
47 22 
45 20 
43 17 
41 13 

39 09 
37 03 
34 58 
32 51 

3" 44 
28 36 

26 27 
24 18 

22 08 

19 57 
17 45 
15 33 

13 21 

II aS 

855 
6 42 
4 28 

2 14 
o 00 



30 
28 



26 
20 



26 12 

24 03 
21 55 
19 46 

17 35 
15 25 

13 13 
II 02 

8 50 
638 
4 25 
2 13 



2»o 30° 31° : 32° 



15458 
151 03 
147 14 
143 33 
139 57 
136 29 

133 08 
129 53 
126 44 
123 42 
120 47 
117 56 

115 10 
112 29 

109 53 
107 21 

104 53 
102 29 

100 08 

97 50 
95 34 
93 21 
91 II 
89 02 

8655 
84 49 
82 46 

8043 
78 41 
76 41 

74 41 
72 41 
70 43 
6844 
66 46 

6448 

62 50 
60 52 
58 54 
5655 
54 56 
52 57 

50 57 
4858 
46 56 

44 55 
42 53 
40 50 

38 47 
36 43 
34 3'^ 
32 33 



o 00 



99 23 
97 05 
94 50 
92 38 
90 28 
88 20 

86 13 
84 09 
82 05 
80 03 
78 02 
76 03 

74 03 
72 05 
70 07 
68 09 
66 12 
64 14 

62 17 

60 20 

58 22 

56 24 

54 27 

52 29 

50 29 
48 30 
46 30 

44 30 

42 28 

40 27 

38 25 
36 22 
34 19 
32 14 
30 08 
28 03 

25 56 

23 49 
21 42 

19 34 
17 24 

15 15 

13 05 

10 54 

844 

6 33 
4 22 

2 II 

o 00 



6 

4 

2 
o 



29 
20 
10 
00 



180 00 ] 


[So 00 


I 


175 38 


75 32 1 


171 17 1 


71 06 I 


i6(> 59 I 


66 43 J 


162 44 ] 


62 22 I 


158 34 1 1 


58 08 I 

1 


154 29 1 


154 00 1 I 


150 31 1 


50 08 ! I 


146 39 ] 


[46 03 I 


142 55 1 


142 16 I 


139 17 ] 


13837 


I 


13548 1 


'35 05 


I 


132 24 1 


[31 40 I 


129 09 


1 28 23 


I 


125 59 


125 12 


I 


122 57 1 


[22 09 


1 


120 00 1 


[I9 12 I 


117 09 1 


[I6 21 I 


114 24 : 


113 35 I 


III 42 


iio 55 




109 06 1 


108 18 




106 35 


t05 48 




104 07 ] 


103 21 




10 1 43 


100 57 





98 37 
96 20 
94 05 
91 54 
89 45 
87 37 

8531 
83 28 
81 25 
79 24 
77 24 
75 25 

73 27 
71 28 
69 31 
67 34 
65 37 
63 41 

61 45 
59 47 
57 51 
55 54 
53 57 
52 00 

50 01 
48 03 
46 04 
44 05 
42 05 
40 04 

38 02 
36 00 
3358 
31 55 
29 51 
27 47 

25 42 

23 35 

21 28 

19 22 

17 14 
15 <* 

12 57 

10 48 

8 39 





_ 





r 


80 


00 


75 


26 


70 55 
66 25 
62 00 


57 41 


53 


28 



"49 23 
145 25 
141 34 
"37 52 
"34 19 

"30 53 

127 35 
"24 24 

121 19 

18 23 

115 32 

12 45 

10 05 

107 30 

"04 59 
102 32 
too 09 

97 50 
95 33 
93 20 
91 09 
89 01 
8654 

84 49 
82 46 
80 44 
78 44 

76 44 
74 46 

7248 
70 51 
6855 
6658 
65 02 
63 07 

61 12 
59 15 
57 19 
55 24 



o 
180 00 

175 20 
170 42 
166 07 
161 37 
157 12 

152 55 
148 46 
144 44 
140 51 
137 07 
133 32 

430 04 
126 44 

123 33 
I20 38 

117 30 

114 40 



I 



54 
14 



III 
109 

106 39 

104 09 

loi 43 

99 21 

97 02 

94 45 

92 33 

23 

15 
86 10 

84 06 
82 03 
80 02 
7803 
76 03 
74 07 

72 09 

70 13 
68 i^ 

66 32 

64 27 
62 33 

6038 

58 42 
5648 

54 53 



sso 



o r 

180 00 

175 14 
170 28 

165 47 
161 II 
156 42 

152 ao 
148 06 
144 01 
140 05 
136 18 
132 42 

129 II 

125 52 
122 40 

"9 35 
116 36 
113 46 

III 01 
108 21 

105 47 

103 16 

100 51 

98 30 



34'' Sb° Hour Ansie. 



96 13 

93 57 

1 45 

38 

87 29 

85 24 



/ 




180 00 I 


175 06 I 


170 15 I 


165 27 I 


160 44 I 


156 09 I 

1 


151 42 1 


147 24 I 


143 15 1 


139 17 I 1 


135 27 ' 1 


131 49 1 


128 iS 1 


124 57 I 


121 44 




118 39 




"5 41 




112 49 




no 06 


I 


107 27 


J 


104 52 


I 


102 24 


1 



% 



99 59 
97 38 

95 22 
93 07 
90 5^ 

88 48 

86 42 
84 38 



83 21 


82 36 


81 19 


8035 


79 19 


78 37 


77 21 


76 39 


75 2^ 
73 26 


74 41 


72 46 



71 30 

69 34 
67 40 

65 45 
63 51 
61 57 

60 03 

5809 

56 15 
54 21 



70 50 
68 56 
67 02 
65 09 
63 15 

61 32 

59 29 

57 36 
55 43 
53 50 



37 41 
35 40 
3338 ' 
31 36 
29 33 I 
27 30 ' 

25 25 
23 21 
21 15 
19 10 

17 03 
14 57 

I 
12 49 ' 
10 42 I 

8 34 
6 25 

4 17 
2 09 

o 00 



37 18 

35 19 

33 19 

31 17 
29 16 

27 13 

• 

25 10 
23 07 
21 02 

18 57 
16 53 
14 47 

12 41 

10 35 
8 28 
6 21 

4 14 
2 07 
o 00 



36 55 
34 57 
3258 
30 57 

2857 
26 56 

24 55 
22 52 

20 49 
18 46 
16 42 

14 37 

12 33 

10 2S 

8 23 
6 17 
4 12 
2 06 
o 00 



36 33 
34 36 
32 38 
30 39 
28 40 
26 39 

24 39 
22 38 

20 36 

18 34 
16 31 
14 28 

12 25 
10 21 

8 18 

6 13 
4 09 
2 05 
o 00 



o / 

80 00 

74 58 
69 59 

65 04 
60 14 

55 33 

51 02 

46 39 
42 26 

38 24 

34 33 

30 53 

[27 21 
'23 59 

[20 46 
117 42 

14 44 
I" 53 

109 09 
106 30 

'03 57 
[01 29 

99 05 
96 4b 

94 29 

92 16 
06 
58 
85 54 
83 51 

81 49 
79 50 
77 52 

75 55 
73 59 
72 05 

•yO 10 

68 16 

66 24 

^ 31 
62 39 
60 47 

5855 
57 02 
55 10 
53 18 



I? 



53 28 


52 58  


52 27 


51 57 


51 26 


5X 31 


51 v>2 , 


50 32 


50 02 


49 33 


49 33 


49 05 


4S36 


4808 


47 39 


47 36 


47 09 1 


46 41 


46 14 


45 46 


4538 


45 12 


44 45 


44 19 


43 52 


43 40 


43 15 


42 4ft 


42 23 


41 58 


41 41 


41 17 


40 51 


40 27 


40 03 


3941 


39 18 


3855 


3831 


3807 



36 ir 

34 15 
32 18 
30 20 
28 21 
26 23 

24 23 
22 23 



20 

18 


23 
22 


16 


21 


14 


19 ' 


12 


17 


10 
8 
6 


15 

13 
10 


4 07 1 


2 


03 





00 

1 



O 



2 



3 



10 



11 



12 



ni« 

00 ' 

10 

20 

SO 

40 

50 

00 < 
10 
20 
SO 
40 , 
50 ' 

00 
10 
20 
30 
40 
50 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
SO 
40 
50 

t 

00 , 
10 ' 
20 
SO 

40 
50 

I 

00 
10 
20 
so 

40 ! 

50 

00 
10 
20 
so 
40 
50 

I 

00 I 
10 
20 
so 

40 < 

50 

00 
10 
20 
so 
40 
50 
00 



In North Utltnde, when the star is risiiiff or East of the meridian, the tabulated azimuths are reckoned from North to East; and 
when the star is setting or West of the meriaian, the tabulated azimuths are reckoned from North to West. 

In ^uth latltade, when the star is risine or East of the meridian, the tabulated azimuths are reckoned from South to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from South to West. 

When the latltode and deellBatlon are of different name, the tables are to be entered with the supplement of the hour angle and the 
supplement of the tabulated azimuth is to be taken for the required true bearing. 

5682 — 02 16 



242 



AZIMUTH OR TRUE BEARING. 



LATITUDE 51P. 



DECUNATION— SAME NAME AS— I^ATITUDE. 



LATITUDE 59°. 



Hour Auijfle. < 3«<> ' 37' 



38< 



O 



3 



6 



8 



9 



lO 



11 



12 



m. 

00 
10 
20 
30 
40 
50 

OO 
lO 
20 
30 
40 
50 

OO 
10 
20 
30 
40 
50 

OO 
lO 
20 
30 
40 
50 

OO 
10 
20 
30 
40 
50 

OO 
10 
20 
30 
40 
50 

OO 
lO 
20 
30 
40 
50 

OO 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

OO 
10 
20 
30 
40 
50 

OO 
lO 
20 
30 
40 
50 

OO 
10 
20 
30 
40 
50 
OO 



i8o 


00 


I 


174 50 I 


169 


42 I 


164 


40 I 


159 43 1 


154 55 J 


150 


19 I 


145 


51 1 


141 


36 1 I 


137 30 1 I 


133 


37 i 


129 54 1. 1 


126 


1 
22 ' I 


122 


59 1 


"9 45 I 


1:6 


40 


I 


H3 43 


I 


no 


54 


I 


108 


10 


I 


105 32 


I 


103 


00 


I 


100 


33 





98 IC 
95 51 

93 36 
01 24 

09 15 
87 09 
85 04 
83 03 

Si 02 

79 04 
77 07 
75 i» 
73 16 
71 23 

69 30 
67 36 

65 45 

63 54 
62 02 
60 II 

58 20 

56 2S 

54 37 
52 46 
50 55 
49 03 

47 10 
45 i» 
43 25 
41 32 
39 3S 
37 43 

35 4« 
33 53 
31 57 
30 00 
28 03 
26 06 

24 07 
22 09 
20 10 
18 II 
16 

14 



II 
10 



12 10 
10 08 

a 07 

6 05 

4 03 
2 02 

o 00 



23 51 
21 53 
19 56 
17 58 
16 00 
14 00 



80 00 

74 40 

69 24 

64 13 
59 09 

54 15 

49 3> 
44 59 

40 40 

36 32 

32 36 

28 52 

25 19 
21 55 
18 42 

15 37 
:i2 40 
109 51 

107 08 
[04 31 
102 00 

99 33 
97 12 

94 54 

92 40 
90 29 
88 22 
86 17 

84 14 
82 13 

80 14 
78 17 
76 20 
74 26 
72 32 

70 39 

6847 

6655 

65 05 

63 14 
61 23 

59 34 

57 44 

55 54 
54 03 
52 13 

50 23 
48 32 

46 40 
44 50 
42 5** 

41 05 
39 12 

37 19 I 

35 25 , 

33 31 
31 36 

29 41 
27 44 , 
25 48 I 



180 00 

«74 31 
169 05 

163 45 

158 32 

153 31 

14S 41 
144 05 
139 41 
135 30 
131 32 
127 47 



124 
120 
117 
114 
III 
108 



I 



12 

49 
36 
31 

34 
46 



106 04 
103 28 
100 59 

98 34 
96 13 

93 56 

91 44 

89 34 

87 28 

85 22 

83 23 
81 23 

79 25 
77 29 
75 34 
73 40 
71 47 
6956 

68 05 
66 14 
64 25 
62 34 
60 46 
58 57 



57 



08 

55 18 
53 29 
5i 40 

49 51 
48 01 

46 10 
44 21 
42 30 
40 38 

38 47 
36 55 

35 02 
33 09 

31 15 
29 21 
27 26 

25 31 

23 36 
21 39 

19 43 
17 46 

15 49 
13 51 



I 



12 01 


II 52 


10 01 


9 55 


8 02 


7 56 


6 01 


5 57 


4 01 


3 58 


2 00 


1 59 


00 


00 



390 ! 40° 



So 00 
74 20 
6843 
63 13 
57 53 
52 44 

47 48 
43 o-' 



23 
21 



II 

9 

7 
5 

3 
I 
o 



3^ 3» 
34 25 
30 24 

26 38 

23 03 

19 40 
16 26 

13 22 
10 27 

07 39 

04 58 
02 24 

99 55 
97 32 
95 12 
92 57 

90 46 
88 38 

8633 
84 30 
82 30 
80 31 

78 35 
76 39 
74 47 
72 54 
71 02 
69 12 

67 22 

65 32 
63 44 
61 55 
60 07 

58 19 

56 31 
54 43 
52 55 
51 07 
49 18 
47 31 

45 41 
43 52 
42 02 
40 12 
38 21 
36 31 

34 38 

32 47 

30 54 
29 02 

27 08 
25 14 



19 
24 



19 30 

17 34 

15 37 

13 41 



45 
48 
51 
53 
56 
58 
00 



34 
32 
30 



16 
25 
34 



2h 42 
26 49 

24 57 

23 04 
21 10 
19 17 
17 22 
15 27 
13 31 



II 

9 

7 



O / ! 
80 00 ' 

74 08 
68 19 
6238 
57 08 

51 51 

46 49 

42 02 I 

37 31 
33 »4 I 
29 12 

25 24 

21 49 
1 8 25 
15 12 
12 09 

09 15 
06 29 

03 50 
01 17 
98 49 
96 27 
94 09 
91 55 

89 47 

87 39 
8536 
83 35 
81 35 
79 38 

77 44 

75 49 
73 57 
72 06 

70 16 
68 27 

66 38 
64 49 

63 03 
61 15 

59 27 
57 41 

55 54 
54 07 

52 20 

50 33 
48 46 

46 59 

45 " 

43 22 
41 34 
39 46 
37 56 
36 06 



36 
41 
45 



5 49 
3 52 
I 56 
o 00 



41« 



/ 
So 00 

73 55 
67 54 

62 01 

56 20 

50 55 

45 45 

40 52 

36 17 

31 58 
27 54 

24 05 

20 29 
17 07 

13 55 

10 53 
08 00 

05 15 

02 37 
00 05 

97 40 
95 20 
93 04 
90 52 

88 44 
86 38 
84 36 
82 37 
80 39 
78 44 

76 50 

74 58 
73 06 
71 16 
69 27 
67 40 

65 53 
64 06 

62 19 

60 33 
58 47 

57 06 

55 16 
53 30 

51 44 
49 58 
48 13 

46 27 

44 39 
42 52 

41 05 
39 18 

37 29 
35 41 

33 51 

32 01 
"^o 12 

25 21 

26 30 

24 39 

22 47 
20 54 
19 02 
17 09 

15 15 
13 22 

11 28 
9 34 
7 39 
5 45 
3 50 

1 55 
o 00 



42' 



43' 



O / O' ' 

iSo 00 iSo 00 

J73 39 173 23 

167 25 166 52 

161 iQ 160 33 
155 28 , 154 29 

149 53 148 44 



440 45( 



144 36 
139 38 
134 59 
130 37 
126 33 

122 43 

119 07 

115 45 
1^2 35 

109 34 
106 42 

103 59 

loi 24 

98 53 
96 

94 
91 



I 



29 
II 

57 



8947 

8741 
8537 
83 36 
81 39 
79 43 
77 49 

75 56 
74 06 
72 16 
70 27 

65 40 

66 54 

65 07 
63 21 
61 36 
59 52 
58 07 
56 23 

54 39 
52 53 
51 09 
49 25 
47 39 
45 55 

44 oS 
42 23 
40 37 
38 50 
37 03 
35 15 

33 28 

31 40 

29 51 
28 02 

26 II 

24 22 

22 31 
20 40 
18 49 
16 57 

15 05 
13 12 

II 20 
9 26 

7 34 

5 40 

3 47 

1 53 
o 00 



143 20 

138 17 

133 33 
129 10 
125 04 
121 15 

"7 39 
114 18 
III 09 
108 10 
105 21 
102 40 

100 06 
97 38 
95 16 
93 00 
90 45 
88 40 

86 36 
84 33 
82 35 
80 39 
7845 
76 52 

75 02 
73 12 



24 

37 
51 



69 

67 
66 06 

64 21 
62 36 
60 53 
59 10 
57 26 
55 43 

54 00 
52 16 
50 33 
48 49 
47 05 
45 22 

43 36 

4» 53 
40 08 

38 22 

36 36 

34 51 

33 04 

31 17 
29 29 

27 42 

25 52 

24 04 

22 15 
20 25 
18 35 
16 45 
H 54 
13 03 



II 

9 

7 

5 

3 
I 

o 



II 
20 

29 

36 
44 
52 
00 



46' 



80 00 
05 

15 
59 41 
53 24 
47 30 

41 57 
36 47 
32 02 

27 36 
23 28 
19 40 



7 I 



16 06 
12 47 
09 40 
06 42 

03 55 
01 16 

98 45 
96 20 
94 01 
46 

3(> 
30 



87 



85 28 
83 28 
81 31 
79 37 
77 45 
75 55 

74 05 

72 iS 

70 31 

68 46 
67 00 
65 17 

63 34 
61 51 
60 09 
5826 
56 44 
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In North Utltude, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from North to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from North to West. 

In South latitade, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from South to East: and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from South to West. 

When the latitude and declination are of different name, the tables are to be entered with the supplement of the hour angle and the 
supplement of the tabulated azimuth is to lie taken for the required true bearing. 
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AZIMUTH OR TRUE BEARING. 



LATITUDE 590. 



DECUNATION— SAME NAME AS-I^TITUDK. 
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In 7(orth Utltade, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from North to Hast; and 
when the star is setting or West of the niendian, the tabulated azimuths are reckoned from North to West. 

In South latitude, when the star is risin? or East of the meridian, the tabulated azimuths are reckoned from South to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from South to West. 

When the latitude and defUnatlon are of different name, the tables are to be entered with the supplement of the hour angle and the 
supplement of the tabulated azimuth is to be taken for the required true bearing. 
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AZIMUTH OR TRUE BEARING. 



liATITUDE 59». 



DECI^INATION— SAME NAME AS— LATlTUiJE. 
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53 43 
53 12 
5238 

52 02 
51 22 
50 41 
49 58 
49 «2 
48 24 

47 35 ' 
46 44 

45 52 

44 58 

44 03 

43 07 

42 09 
41 10 
40 12 

39 11 

3809 

37 07 

36 04 
35 00 
33 55 
32 49 
31 43 
30 36 

29 28 
28 19 
27 10 
26 00 
24 50 
23 39 



22 
21 



27 
16 
20 04 
18 50 
37 
23 



16 



15 09 
13 54 
12 40 

II 25 
10 09 

8 54 



7 38 
6 22 

5 05 



3 

2 

I 
o 



49 

33 
16 

00 



66' 



o 00 

8 15 
16 03 
23 02 
29 03 
34 04 

38 12 

41 33 

44 14 
46 21 

48 02 

49 21 



54 05 


50 20 


54 37 


51 05 


54 56 


51 36 


55 07 


51 56 


5508 


52 07 


55 02 


52 09 



52 06 

51 56 

51 39 
51 20 

50 56 
50 28 

49 57 
49 22 

48 46 
48 06 I 

47 25 
46 42 

45 56 
45 09 
44 21 
43 29 
42 38 
41 45 

40 51 
39 55 
3858 
38 00 

37 01 
36 01 

35 01 
34 00 
32 57 
31 54 
30 49 
29 45 



67' 



o 00 

6 58 
13 38 
19 45 
25 n 

29 54 

33 53 
37 13 
3958 
42 14 

44 05 

45 32 

46 42 

47 36 

48 17 

48 46 

49 06 
49 17 

49 21 

49 17 
49 09 

4855 
48 37 
48 14 

47 49 
47 19 
46 47 

46 13 
45 36 
44 57 



68' 



o 00 

558 
II 42 
17 05 
21 s« 
26 18 

30 05 

33 20 
36 06 
38 25 

40 20 

41 55 

43 13 

44 14 

45 03 

45 40 

46 07 
46 25 

46 36 
46 40 

46 37 
46 30 

46 17 
46 01 

45 40 
45 16 
44 48 
44 18 
43 45 
43 10 



69' 



70<3 I Hour Ansle. 



44 15 


42 32 


43 32 


41 53 


42 46 


41 11 


41 59 


40 27 


41 II 


39 42 


40 21 


38 55 


39 30 


38 07 


38 37 


37 17 


36 48 


36 27 


35 34 


35 51 


34 40 


34 54 


33 46 


33 56 


32 50 


32 57 


31 53 


31 57 


30 56 


30 56 


2958 


29 55 


28 59 


28 52 


27 58 



28 39 


27 


48 


26 57 


27 33 


26 


44 


25 55 


26 26 


25 


40 


24 53 


25 18 


24 


34 


23 50 


24 10 


23 


28 


22 46 


23 01 


22 


21 


21 42 


21 52 


21 


14 


20 36 


20 42 


20 


06 


19 30 


19 32 


18 


58 


18 24 


18 20 


17 


49 


17 18 


17 09 


16 


40 


16 II 


15 58 


15 


30 


15 03 


14 45 


14 


21 


13 55 


13 33 


13 


10 


12 47 


12 20 


II 


59 


II 38 


II 07 


10 


48 


10 30 


9 53 


9 


37 


9 20 


H 40 


. 8 


26 


8 11 


7 2ti 


7 


13 


7 01 


h 12 


6 


01 


5 51 


4 57 


4 


50 


4 41 


3 43 


3 


37 


3 31 


2 2<) 


2 


25 


2 21 


I 14 


I 


12 


I 10 


00 





00 


00 







/ 


t 


00 


00 


5 OS 


4 28 


10 08 


8 30 


14 53 


13 00 


19 14 


16 55 


23 12 


20 32 


26 44 


2348 


29 51 


26 42 


32 32 


29 17 


34 50 


31 33 


36 48 


33 31 


38 27 


35 11 


39 49 


3638 


4058 


37 50 


41 53 


38 49 


42 36 


39 37 


43 10 


40 17 


43 35 


40 47 


43 51 


41 09 


44 01 


41 25 


44 05 


41 34 


44 03 
43 56 


41 37 
41 35 


43 45 


41 28 


43 29 


41 17 


43 10 


41 02 


42 46 


40 43 


42 21 


40 21 


41 52 


39 57 


41 21 


t 39 29 


40 46 


38 59 


40 10 


38 27 


39 32 


37 52 


38 53 


37 15 


38 10 


36 37 


37 27 


35 57 


36 41 


35 15 


35 54 


34 31 


35 07 


33 46 


34 17 


33 00 


33 27 


32 12 


32 35 


31 23 


31 42 


3032 


30 48 


20 41 
28 48 


29 53 
2857 


27 55 


28 01 


27 01 


27 02 


26 06 


26 04 


25 10 


25 04 


24 13 


24 04 


23 15 


23 03 


22 16 


22 02 


21 17 


21 00 


20 17 


19 57 


19 17 


18 54 


18 16 


17 50 


17 14 


1645 


16 12 


15 41 


15 09 


14 35 


14 06 


13 29 


13 03 


12 23 


11 59 


II 17 


10 54 


10 10 


9 50 


9 03 


8 45 


7 56 


7 40 


6 48 


635 


5 40 


5 29 


4 32 


4 24 


3 24 


3 18 


2 16 


2 12 


I 08 


I 06 


00 


00 



ll. 

o 



2 



3 



10 



ni. 
00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
SO 
40 



00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
SO 
40 
50 



11 


00 




10 




20 




SO 




40 




50 


12 


00 



In North latitude, when the star is rising; or Eas of the meridian, the tabulated azimuths are reckoned from North to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from North to West. 

In Sovth Utltnde. when the star is rising or East of the meridian, the tabulated azimuths are reckoned from South to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from South to West. 

When the latitude and deollnatlon are of different name, the tables are to be entered with the .supplement of the hour angle and the 
supplement of the tabulated azimuth is to be taken for the required true bearing. 
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AZIMUTH OR TRUE BEARING. 



liATlTUDB 6<F. 



DECLINATION— SAME NAME AS— LATITUDE. 



UiTITVDE 60°. i 



Hoar an^lei 



O 



3 



10 



11 



12 



OO 
lO 
20 
30 
40 
60 

OO 
lO 
20 
30 
40 
50 

OO 
10 
20 
30 
40 
50 

OO 
lO 
20 
SO 
40 
50 

OO 
lO 
20 
30 
40 
50 

OO 
lO 
20 
SO 
40 
60 

OO 
lO 
20 
SO 
40 
60 

OO 
lO 
20 
30 
40 
50 

OO 
lO 
20 
SO 
40 
50 

OO 
lO 
20 
30 
40 
50 

OO 
lO 
20 
30 
40 
50 

OO 
10 
20 
SO 
40 
50 
OO 



24< 



So 00 

76 07 

72 14 

68 25 

64 36 

60 51 

57 09 

53 30 

49 57 
46 28 

43 04 

39 46 

36 31 
33 »3 

30 20 
27 20 

24 26 

21 37 

18 52 
16 II 

13 33 
II 00 

08 30 

c6 04 

03 40 
01 18 

9859 
96 43 
94 29 
92 17 

1?^ 

8549 
8341 
81 35 
79 32 

77 27 
75 23 

73 21 
71 18 

69 15 
67 13 

65 II 
63 08 

61 06 

59 03 
57 00 

54 57 

52 52 

50 48 

48 43 
46 37 

44 30 
42 23 

40 15 
38 07 
35 57 
33 48 

31 36 
29 25 

27 12 

25 00 

22 46 
20 31 
18 16 
16 00 

13 44 

II 27 

9 10 

6 52 

4 35 
2 18 

o 00 



25« 



;8o 00 
76 03 
72 07 
68 12 
[64 20 
60 31 

56 47 

53 06 

49 30 

45 59 ; 
42 33 ' 
39 J2 

35 57 ' 

32 47 
29 43 
26 43 

23 47 
20 5S 

iS 12 

15 31 
12 53 
10 19 

07 50 
05 23 

02 59 
00 38 
98 21 
96 04 
93 50 
91 38 

8927 

87 19 
85 II 

83 05 
81 00 

78 57 

76 52- 
74 50 
7248 
70 45 
68 44 
66 42 

64 40 
62 38 
60 36 

58 35 
56 32 

54 29 

52 26 

50 22 

48 18 

46 13 
44 07 
42 02 

39 54 
37 47 
35 39 

33 29 
31 20 

29 09 

26 57 

24 45 
22 33 
20 19 
18 06 



26^ 



80 00 
76 00 

71 59 
68 00 

64 05 
60 13 

56 24 
52 41 
49 02 
45 29 
42 00 

38 38 

35 21 
32 09 
29 04 
36 

23 
20 17 

17 32 

14 50 
12 12 

09 39 
07 09 

04 42 



102 19 

99 59 
97 40 
95 24 
93 



270 . 28<> 



II 



15 51 


13 


36 


II 


20 


9 05 


6 


49 


4 


33 


'• 


17 





00 



9 
6 

4 

2 

o 



91 00 

8849 
86 42 

84 34 
82 29 
80 24 

78 21 

76 17 
74 15 
72 14 
70 12 
68 II 
66 10 

64 09 
62 07 

60 06 

58 05 

56 04 

54 02 I 

51 59 ' 
49 56 
47 53 . 
45 49 
43 45 
41 40 

\ 
I 

39 33 , 

37 26 i 

35 19 I 

33 II 
31 02 

28 53 , 

26 43 ' 
24 31 
22 20 
20 08 I 

17 55 I 
15 42 

13 28 
II 14 



00 , 

45 ; 

^5 ! 
00 I 



o / 

180 00 

175 55 
171 50 

1C7 48 

163 48 

159 52 

156 01 

152 14  
14S 32 

144 5^> 
141 25 
138 02 , 

134 43 

131 31 I 
128 24 

125 22 

122 26 

IN 35 ' 

. I 
116 4v ' 

114 07 I 

III 30 

108 57 

106 27 

104 00 

I 

loi 37 
99 16 i 
96 59 ' 
94 44 I 
92 32 
90 20 I 

88 u 
8603 

8357 
81 52 

79 47 
77 45 

73 42 
73 41 
71 39 
69 39 
6738 
6538 

53 37 
61 37 
59 37 
57 36 
55 35 
53 34 

51 32 I 
49 30 
47 28 ; 
45 25 
43 21  
41 16 

39 II ! 
37 05 I 
35 00 
32 52 

30 44 

28 37 

26 27 
24 17 

22 oS ! 
19 56 I 

17 45 
15 33 

13 20 
II 07 

855 
6 41 
4 28 
2 14 
o 00 



/ 
80 00 

75 50 
71 42 

67 35 
63 31 
59 31 

55 36 
51 46 
48 Of 

44 22 
40 50 

37 24 

34 04 
30 50 
27 43 
M 40 
21 44 
18 52 

16 06 

13 23 
10 46 
08 13 
05 44 
03 17 

100 55 

9835 
96 18 

94 03 

1 51 
40 



20° SOo 



K 



8731 
85 24 



81 



18 
14 
79 10 
77 09 

75 07 
73 05 
71 05 
69 04 

67 05 
65 04 

6306 
61 05 
59 06 
57 07 
55 07 
53 06 

51 05 
49 04 
47 03 
45 00 ' 
42 5^ 1 
40 54 I 

38 50 ' 
36 45 
34 40 

32 35 ' 

30 27 

28 20 

26 13 ' 
24 03 
21 54 
19 44 
17 35 
15 23 

13 12 
II 01 , 

8 49 t 

637 ! 
4 25 ' 
2 13 

o 00 



80 00 
75 46 
71 
67 
63 
59 09 

55 II 
51 17 



32 
21 
12 



47 
43 



40 13 
36 45 

33 24 
30 09 
27 00 

23 58 
21 00 

18 08 



15 22 ; 

13 40 I 
10 03 ' 
07 30 
05 00 

02 35 

100 12 

97 53 
95 36 
93 22 
91 10 
89 00 

8652 

84 45 
82 40 
8036 

78 33 
76 32 

74 30 
72 30 
7030 

68 32 
6632 

64 33 

62 35 
«^ 35 
5836 
56 37 
54 39 
52 39 

5038 
4838 
46 37 
44 36 
42 35 
40 32 

38 28 
36 25 
34 21 
32 16 
30 10 
28 04 

25 57 

23 49 
21 42 

19 34 
17 24 

15 15 

13 04 
10 55 
8 45 
6 33 
4 22 
2 II 
o 00 



80 00 

75 40 
71 22 
67 06 
62 53 
58 45 

54 43 
50 46 
46 56 

43 II 

39 35 
36 05 

32 41 
29 25 
2b 15 

23 12 

20 15 

17 2» 

14 36 

11 54 

09 17 
06 44 

04 15 
01 49 

99 27 
97 09 
94 53 
92 39 

90 28 
88 18 

86 10 
84 05 
82 00 
79 57 
77 54 
75 55 

73 53 

71 53 
69 56 

67 57 
6558 
64 00 

62 02 
60 03 

5805 
56 o§ 
54 10 
52 10 

50 :i 

48 12 
46 12 

44 12 
42 II 

40 09 

3807 
36 04 
34 01 
31 57 
29 53 
27 47 

25 42 
23 36 

21 29 
19 22 
17 14 

15 05 

12 58 

10 48 

839 



6 

4 

2 
o 



29 
20 

09 

00 




o / 

80 00 

75 35 
71 12 
66 50 
62 33 



o / 
180 00 
175 29 
171 00 
166 34 
162 II 



58 20 , 157 54 



U 



54 14 

50 13 

46 30 

42 33 

38 53 
35 22 

31 57 

28 40 

25 29 

22 25 

19 27 

16 35 

13 48 

11 06 
08 29 

05 57 
03 28 
01 03 

9843 
96 24 

94 08 

I 55 

85 29 
8324 

81 21 

79 18 
77 16 
75 17 

73 16 
71 18 
69 20 
67 22 
65 24 
63 27 

61 30 
59 33 
57 35 

55 3' 
53 40 

51 43 

49 43 

47 46 
45 47 

43 47 
41 47 

39 47 

37 46 
35 44 
33 42 
31 39 

29 36 
27 32 

25 27 

23 22 
21 17 
19 II 

17 04 

14 57 

12 50 

TO 41 

833 



6 

4 

2 

o 



25 
18 
08 
00 



153 43 
J 49 38 
145 42 
141 53 
138 II 
134 38 

131 II 
127 52 
124 42 
121 36 

118 38 

115 46 

112 
no 
107 41 
105 09 
102 41 
100 16 

97 56 
95 37 
93 23 
91 II 
89 01 

8653 

8447 
83 43 

80 30 

78 38 

7636 

74 38 

72 39 
70 40 

6843 
66 46 

64 49 

62 53 

60 57 
59 00 
57 05 
55 07 
53 II 
51 14 

49 16 
47 19 
45 21 
43 23 
41 23 
39 24 

37 23 
35 23 
33 22 
31 21 

29 18 
27 16 



12 41 

10 35 
8 29 
6 20 
4 15 

2 07 

o 00 



80 00 

75 23. 
70 4S 
66 16 
61 48 
57 26 

53 10 
49 02 
45 02 
41 09 

37 ^' 
33 51 

30 23 
27 03 
23 51 
20 45 
17 47 
14 55 

12 09 
09 27 
06 51 
04 19 
01 51 
99 27 

97 08 
94 50 
92 36 

25 
16 
86 09 



2S 



84 03 
81 59 
79 58 
77 57 
75 57 
73 59 

72 00 

70 03 
68 07 
66 II 
64 14 
62 19 

60 23 

58 28 
56 33 
54 37 
52 42 
50 45 

48 49 
46 52 

44 .55 

42 S'^ 

40 59 

39 01 

37 02 
35 03 
33 02 
31 02 
29 00 
26 59 



27 
00 



34° 

o > 
180 00 

175 17 
170 35 
165 57 
161 24 

156 56 

152 36 
148 24 
144 20 
140 24 
136 38 

153 02 

129 33 i 
126 12 
122 59 

119 53 
116 54 

114 02 

III 16 
108 34 

105 59 
103 
1 01 



9838 

96 18 

94 02 

91 48 

8938 
87 30 
8524 

83 20 
81 16 
79 16 
77 16 
75 17 
73 19 

71 22 
69 25 
67 30 
65 34 
63 39 
61 45 

59 50 

57 56 
56 01 

54 07 
52 II 
50 16 

48 21 
46 25 
44 30 
42 33 
40 36 

38 39 

36 40 
34 42 
32 43 
30 43 
28 43 
26 42 



12 33 
10 29 

8 23 

6 17 
4 12 
2 Ofi 
o 00 



12 26 
10 22 

8 iS 
6 14 
4 10 
2 04 
o 00 



S5< 



80 00 

75 09 
70 21 

65 36 
6056 
56 23 

51 59 
47 42 
43 35 
39 37 
35 49 
32 10 

28 39 

25 17 
22 04 

18 57 
15 59 
13 07 

:o 21 
07 40 

05 05 
02 
00 
97 47 



95 28 

93 13 
I 00 

51 

8643 
8438 



IS 



82 34 
80 32 

78 33 
76 33 
74 35 
72 38 

70 43 
6847 
665 
645: 
63 04 
61 10 

59 17 
57 22 

55 28 
53 35 
51 41 
49 47 

47 53 

45 58 

44 03 
42 08 

40 12 
38 15 

36 18 
34 21 
32 23 
30 24 

25 26 

26 26 



•25 12 


24 57 


2;* 47 ' 


24 26 


23 08 


22 54 


22 40 


22 26 


21 04 


20 51 


20=38 ' 


20 26 


i^ 59 


18 48 


18 36 


iS 25 


16 54 


16 43 


16 33 


lb 23 


14 48 


1438 


14 29 


14 20 



12 18 

10 16 



8 
6 

4 

2 



13 
10 

o, 

03 



^ I 



Hoar mmgle. 



o 00 



ll. 

O 



2 



6 



10 



11 



12 



in. 

00 
10 
20 
SO 

40 
50 

00 
10 
20 
so 

40 
50 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
SO 

40 
50 
00 



In North Utltade, when the star is rising; or East of the meridian, the tabulated azimuths are reckoned from North to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from North to West. 

In Kovth latitude, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from South to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from South to West. 

When the Utltnde and dfrllnatlon are of different name, the tables are to be entered with the supplement of the hour angle and the 
supplement of the tabulated azimuth is to be taken for the required true bearing. 
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AZIMUTH OR TRUE BEARING. 



liATITUDB 60''. 



DECLINATION— SAMR NAME AS -I^TITUDE. 



LATITIJDK 6(F. 



Hour Angle. 



1i. 

O 



2 



3 



6 



9 



lO 



11 



12 



in* 
00 
10 
20 
30 
40 
60 

OO 
lO 
20 
SO 
40 
50 

OO 
10 
20 
30 
40 
50 

OO 
10 
20 
30 
40 
50 

OO 
lO 
20 
30 
40 
50 

OO 
10 
20 , 
SO I 
40 
50 

OO 

lO 

20 I 

SO 

40 

50 

OO 
10 
20 
SO 
40 
50 

OO 
lO 
20 
SO 
40 
50 

OO 
lO 
20 
SO 
40 
50 

OO 
lO 
20 
30 
40 
50 

OO 
10 
20 
SO 
40 
50 
OO 



09 25 
06 45 
04 10 
01 41 
99 16 
96 54 

94 37 
92 22 I 
qo 10 



88 01 

85 55 
83 51 



81 48 
79 47 
77 48 
75 50 
73 53 
71 57 

70 02 
68 08 
66 14 



I 



64 


21 


62 


27 


60 


34 


58 


42 


56 


49 


54 


56 


53 04 


51 


II 


49 


18 



47 »4 

45 31 

43 36 , 
41 42 I 

39 47 i 
37 52 

35 56 
33 59 
32 03 
30 05 
28 08 
26 10 

24 12 

22 13 

20 13 

18 12 



s«° 


37° 


/ 


/ 


So 00 


180 00 


75 02 


174 54 , 


70 06 


169 50, 


65 14 


164 51 


60 28 


159 57 


55 50 


155 13 


51 19 


150 37 , 


46 59 
42 48 


146 II 1 


141 57 


3846 


137 53 


34 56 


134 00 


31 15 


130 17 


27 44 


126 44 


24 21 


123 21 


21 07 


r2o 07 


18 00 


117 00 


m 01 


114 02 


12 10 


III II 



38' 



08 26 
05 47 

03 13 
00 44 

98 20 
95 59 

93 43 
qi 29 

89 19 
87 12 
85 06 
83 03 

81 or 

79 01 
77 03 
75 06 
73 10 
71 16 

69 21 

67 27 

65 35 

63 43 
61 50 

59 59 

58 07 
56 15 
54 23 
52 32 
50 40 
48 48 

46 55 
45 02 

43 09 
41 16 

39 22 

37 29 

35 33 
3338 
31 43 

29 47 
27 50 

25 53 

23 56 
21 58 
20 00 
18 01 



16 12 


16 01 


14 II 


14 02 


12 II 


12 02 


10 09 
8 07 
6 06 


10 02 

8 02 
6 02 


4 04 
2 02 


4 01 
2 01 


OQ 


00 



O I 

80 00 
74 45 

69 33 
64 25 

59 24 

54 33 

49 52 

45 21 

41 03 

36 56 
33 00 
29 17 

r25 42 

22 18 . 
19 04 < 

15 57 
13 00 
10 09 j 

I 
07 25 
04 46 
02 13 , 
99 40 I 
97 23 I 
95 04 

92 48 , 

90 35 
88 26 
86 19 
84 16 
82 13 

80 13 
78 14 
76 17 
74 21 
72 27 

70 33 

68 39 
66 46 
64 56 

63 04 
61 13 

59 22 

57 31 

55 40 
53 50 

51 59 

50 09 

48 18 

46 26 
44 34 

42 43 
40 50 

38 57 

37 05 

35 " 
33 17 
31 23 
29 27 
27 32 
25 37 

23 40 

21 43 
19 46 

17 49 
15 51 
13 53 

u 55 
9 55 
7 56 
558 

3 59 
2 00 

o 00 



30° 



80 00 
74 35 
69 13 
63 57 
58 49 
53 51 

49 03 
44 28 
40 05 

35 55 



31 
28 



57 
12 



24 37 
21 13 

17 58 

M 53 

" 55 
09 05 

06 22 

03 44 
01 12 
9846 
96 24 
94 06 



% 



40° I 41< 



42' 



I 



52 

41 
87 32 

85 28 

83 24 
81 24 

79 24 

77 27 
75 31 
73 37 
71 42 

69 50 

67 57 
66 06 

64 16 

62 26 

60 35 

5846 



5656 
55 06 
53 17 
5» 27 
49 3 
47 4 



45 57 
44 07 
42 16 
40 25 
38 33 
36 41 

34 49 
32 5^^ 
31 03 
29 08 
27 14 
25 20 

23 25 
21 30 

19 34 
17 38 
15 41 
13 44 

II 47 

9 49 
7 51 
5 54 
3 5<' 
I 58 
o 00 



I 



180 00 

74 25 
6852 
63 27 

58 09 

53 04 

48 10 

43 30 
39 03 
34 50 

30 50 

27 03 

23 28 

20 04 
1648 

13 43 
10 46 

07 57 

05 16 
02 39 
00 09 

97 44 
95 23 
93 06 

90 54 
88 44 

8637 
84 33 
82 32 
So 32 

78 34 
76 37 
74 43 
72 49 
70 56 
69 06 

67 14 

65 24 

63 35 
61 46 

59 56 
5808 

56 20 

54 30 
52 42 
50 54 

49 05 
47 17 

45 27 
43 38 
41 48 

39 58 
38 08 
36 17 

34 25 
32 34 
30 42 

28 49 
26 56 
25 02 

23 09 

21 15 
19 21 
17 26 
15 30 
13 35 



80 00 

74 13 
68 29 

62 53 

57 27 

52 13 

47 13 
42 27 

37 57 
33 40 
29 39 
25 51 

22 15 

18 50 

15 36 
12 32 

J09 35 
06 48 

04 07 
01 32 
99 03 
96 39 
94 20 
92 05 

89 54 
87 45 
85 40 

83 37 

81 37 



79 39 

77 42 
75 46 

73 54 
72 02 



I „ 



68 



09 
20 



6631 
64 41 
62 54 
61 05 
59 17 
57 30 

55 43 
53 54 
52 08 
50 20 
48 33 
46 45 

44 57 

43 09 
41 20 

39 32 
37 42 
35 52 

34 02 
32 12 
30 21 
28 29 
26 3S 
24 46 

22 53 
21 00 
19 07 
17 13 
15 ^9 
13 25 



/ 
80 00 I 
74 00 I 
68 04 
62 17 
56 40 

51 17 

46 10 
41 20 

36 45 
32 26 
28 22 
24 33 

20 57 
17 32 
14 19 
II 16 
08 21 
05 34 

02 55 
00 21 

97 54 
95 33 
93 15 
91 01 

85 52 

86 44 
84 42 
82 40 
80 42 
7845 

76 50 
74 56 

73 04 

1 12 



69 22 

67 34 

65 46 

6358 
62 II 
60 24 
58 37 
56 51 

55 05 
53 19 
5> 32 
40 46 

48 00 
46 13 

44 26 
42 39 
40 51 , 
39 04 
37 16 
35 28 

33 39 
31 49 
30 01 
28 09 1 
26 19 \ 
24 29 

22 37 
20 45 
18 53 I 
17 01 

15 «? 
13 15 



43< 



80 00 

73 46 
6736 
61 36 
5548 
50 17 

45 03 
40 06 

as 27 
31 06 
27 01 
23 12 

19 35 
16 II 

12 58 

09 5^ 
07 03 

04 19 

loi 41 

99 09 
96 44 

94 24 
92 08 
89 56 

87 49 

8543 
83 42 

81 42 

79 45 
77 50 

75 56 

74 04 
72 13 
70 24 
68 35 
66 4S 

65 01 

63 13 
61 29 

59 43 
57 57 
56 12 

54 27 
52 42 
50 57 
49 12 
47 26 
45 41 

43 55 
42 09 
40 24 
38 37 
36 50 
35 03 

33 15 
31 27 

29 39 

27 50 
26 OI 

24 II 

22 21 

20 3! , 
18 40 I 
16 49 ; 

14 58 ! 

13 06 



440 



II 38 


II 30 


II 22 ! 


II 14 


9 43 


9 36 


9 29 


9 22 


7 46 


7 41 


7 36 


7 30 


5 50 


• 5 45 


5 42 


5 38 


?:^ 


3 51 


3 48 


3 45 


I 55 


I 54 


I 53 


00 


00 


00 


00 



45< 



o / 
80 00 

73 29 
67 05 
60 51 

54 52 

49 10 

43 48 
3846 
34 04 
29 39 
25 34 

21 43 

18 oS 

14 45 

11 34 
08 33 
05 42 
02 59 

100 24 
97 54 
95 31 
93 13 
59 
49 

8643 

84 40 ; 
82 39 1 
80 42 
78 47 
76 53 . 

75 01 1 

73 10 ! 

71 21 1 

69 33 
67 46 

66 00 

64 14 
62 29 
60 45 
58 59 
57 16 

55 3- 

53 49 
52 05 

50 21 
48 37 . 
46 53 
45 09 , 

43 24 ; 

41 39 j 
39 55 j 
38 10 
36 24 . 
34 38 

32 51 
31 04 
29 17 

27 29 
25 42 
23 53 

22 05 
20 16 
18 26 
16 36 

14 47 

12 57 



II 06 

9 15 
7 25 
5 34 
3 42 

1 51 
o 00 



o / 

80 00 

73 " 
66 30 

60 00 

5348 

47 5^ 

42 26 

37 19 
32 32 
28 06 

23 59 
20 09 

16 36 

13 13 
10 03 
07 05 
04 16 
01 35 

99 02 
96 35 
94 14 
91 58 

89 47 
8738 



63 26 
61 42 

59 59 
58 16 
56 33 
54 5» 

53 09 
51 27 



49 

4f 



43 
01 



46 19 

44 36 

42 51 
41 09 

39 24 

37 41 
35 57 
34 II 

32 27 
30 41 

2S 56 

27 09 
25 22 
,23 36 

21 48 
20 00 
iS 12 
16 25 

14 36 
12 46 

10 58 

9 09 



7 
5 



19 
29 



46' 



o / 
80 00 
72 51 
65 49 
59 03 
52 36 
46 34 

40 55 
35 42 

30 53 
26 24 
22 17 
18 28 

14 54 

II 35 
08 29 

05 33 
02 46 
00 08 

97 37 
95 13 
92 54 
90 41 
88 32 
86 26 



470 



85 35 


84 25 


83 34 


82 26 


81 35 


80 30 


79 40 


78 36 


77 46 


76 45 


75 54 


74 54 


74 04 


7306 


72 15 


71 19 


70 27 


69 33 


68 40 


67 48 


6655 


66 04 


65 II 


64 21 



7 
5 



62 38 
60 55 
59 »4 
57 32 
55 51 
54 10 

52 29 
50 48 
49 06 
47 25 
45 44 
44 02 

42 20 
40 38 
3856 
37 13 
35 30 
33 47 

32 03 
30 18 
28 34 
26 49 

25 03 
23 18 

21 31 
19 45 
17 59 
16 II 

14 25 

12 37 

•10 50 
9 01 



13 
25 



3 39 

I 50 
o 00 



3 36 
I 48 
o 00 



80 00 

72 27 

65 03 
5758 
51 16 

45 01 

39 15 
33 55 
29 04 
24 35 

20 29 

16 41 

13 09 

09 53 
06 48 

03 55 
01 II 

98 37 

96 09 

93 47 
91 32 
89 21 

87 17 
85 12 

83 13 

81 16 

79 22 
77 30 
75 40 

73 52 

72 06 
70 21 
68 37 

66 53 
65 II 

63 30 

61 48 
60 07 
58 28 
56 47 
55 07 
53 27 

51 48 
50 08 
48 29 

46 48 
45 08 
43 27 

41 47 

40 07 

38 26 
36 44 
35 01 
33 19 

31 37 
29 54 

28 II 

26 28 

24 43 
23 00 

21 15 
19 30 

17 44 
15 59 

14 13 
12 25 

10 40 

855 
7 07 
5 21 
3 33 
I 47 
o 00 



Hour Ansle. 



O 



6 







10 



11 



12 



in. 
00 
10 
20 
30 
40 
50 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
SO 
40 
50 
00 



In North latitude, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from North to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from North to West. 

In Soath Utltude, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from South to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from South to West. 

When the Jatltade and declination are of different name, the tables are to be entered with the supplement of the hour angle and the 
supplement of the tabulated azimuth is to be taken for the reiiuired true bearing. 
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A2IMUTH OR TRUE BEARING. 



l.ATITU]»E 60°. 




D 
60° 


ECLIN/ 


lTION- 
52<' 


-SAME 

530 

/ 


NAME AS— LATITUDE. 

540 550 66° 570 

1 


58° 


I^ATITCJDE OO''. 


Hour Aii|i:le« 


48° 


40° 


1 51° 


5»o 


Hour Ansle. 


lia in* 


o / 


/ 


/ 


/ 


/ 


/ 


/ 


/ 


' 


/ 


/ 


li« in* 


O OO 


i8o OO 


180 00 


180 00 


180 00 


180 00 


180 00 


180 00 


180 00 


iSo 00 


180 00 


180 00 


1 180 00 


00 


10 


171 59 


163 s 


170 48 


170 01 


169 ox 
15838 


167 47 


166 09 
15328 


163 54 


ibo 36 


155 24 


146 09 


' 127 09 


10 


SO 


164 10 


161 55 


160 26 


156 23 


149 37 


144 20 


136 48 


125 40 


1 109 20 


20 


30 


15643 


155 17 
14758 


153 35 


151 35 


149 ID 


146 13 


142 33 


128 38 


131 57 


124 12 


n^ 08 
i<» 53 


10 1 28 


30 


40 


149 44 


145 57 


143 35 


140 47 


137 28 


133 29 


122 43 


115 32 


. 9648 


40 


50 


143 16 


141 19 


139 04 


136 30 


133 31 


130 03 


126 01 


121 16 


115 42 


109 15 


101 50 


93 32 


50 


1 OO 


137 22 


135 16 


132 55 


130 14 


127 12 


123 45 


119 49 


115 20 


no 13 


104 26 


98 00 


9058 


1 00 


10 


131 59 


129 49 


127 25 


124 44 


121 44 


118 22 


ii4 37 


no 25 


105 44 


100 33 


94 54 


8» 49 


10 


20 


127 05 


124 54 


122 30 


119 5> 


n6 57 


113 43 


no 10 


106 15 


1 01 58 


97 19 


92 17 


86 56 


20 


30 


122 36 


120 27 


118 05 


115 31 


112 42 


109 39 


106 18 


102 40 


98 44 


94 30 


89 y) 


85 12 


30 


40 


118 30 


116 23 


114 05 


"I 37 


10855 


106 01 


102 53 


99 31 


95 54 


Q2 01 

89 47 


87 55 


83 37 


40 


60 


"4 45 


112 41 


110 27 


108 05 


105 31 


102 47 


99 49 


96 41 


93 20 


86 02 


82 07 


50 


2 OO 


III 16 


109 16 


107 07 


104 51 


102 25 


99 49 


97 03 


9i 06 


Sg 


87 43 


84 16 


80 40 


2 00 


lO 


108 03 


106 06 


104 03 


loi 52 


99 33 


97 06 


94 30 


91 45 


8547 


82 36 


79 17 


10 > 


20 


105 02 


103 10 


loi 12 


99 07 


9654 


94 35 


92 07 


89 32 


8649 


83 59 


81 00 


77 55 


20 


80 


102 13 


100 25 


98 31 


96 32 


94 26 


92 13 


8953 


87 28 


84 55 


82 15 


79 28 


7<>3<> 


30 


40 


99 32 


97 48 


95 59 


94 05 


92 05 


eg 59 


8747 


85 29 


83 05 


8035 


77 59 


. 75 17 


40 


60 


97 01 


95 21 


93 37 


91 47 


8952 


87 53 


8548 


8338 


81 21 


7859 


76 33 


74 01 


50 


3 OO 


94 37 


93 01 


QI 20 
8909 


89 35 


8746 


85 52 


83 53 


81 49 


79 40 


77 27 


75 08 


7245 


3 00 


10 


9a 18 


90 46 

8836 


87 29 


8545 


8356 


82 02 


80 04 


78 02 


75 56 


73 44 


74 28 


10 


20 


1?^ 


87 04 


H5 28 


8348 


82 04 


80 16 


78 24 


76 27 


74 27 


72 21 


70 14 


20 


30 


8632 


85 02 


83 30 


81 55 


80 15 


7832 


76 45 


74 53 


72 59 


71 01 


6859 


30 


40 


8555 


84 31 


83 05 


81 37 


80 04 


78 30 


76 51 


75 09 


73 23 


71 33 


69 41 


67 45 


40 


60 


8355 


8235 


81 12 


7946 


78 18 


76 47 


75 12 


73 34 


71 53 


70 08 


68 20 


66 30 


60 


4 OO 


81 57 


80 40 


79 21 


77 59 


76 34 


75 06 


73 35 


72 01 


70 24 


6845 


67 02 


65 15 


4 00 


lO 


8003 


7849 


77 32 


76 13 


7451 


73 27 


7a 00 


70 30 


6857 


67 21 


65 43 


64 01 


10 


20 


78 12 


76 59 


75 46 


74 30 


73 " 


71 50 


70 26 


69 00 


67 30 


<>5 5Q 


64 24 


62 47 


20 


30 


76 22 


75 13 


74 02 


72 48 


71 31 


70 14 


6853 


67 31 


6605 


t>4 37 


<>3 05 


<>i 33 


SO 


40 


74 35 


73 s8 


72 19 
7038 


71 07 


69 54 
68 18 


68 40 


67 22 


66 02 


6440 


63 15 


61 47 


60 18 


40 


50 


72 49 


71 44 


69 29 


67 06 


6551 


t>4 34 


63 15 


61 54 


60 30 


5904 


50 


5 OO 


71 04 


70 01 


6857 


67 51 


66 42 


65 32 


64 20 


6306 


61 50 


60 32 


59 11 


57 49 


5 00 


lO 


69 21 


68 20 


67 17 


66 14 


6508 


64 00 


62 51 


61 40 


60 26 


59 10 


57 53 


56 34 


10 


20 


6739 


66 40 


65 39 


64 38 


63 33 


62 29 


61 22 


60 13 


59 02 


57 50 


56 35 


55 18 


20 


SO 


6558 


65 00 


64 02 


6303 


62 01 


60 57 


59 53 


5846 


57 39 


56 28 


55 i<> 


54 03 


SO 


40 


64 17 


63 22 


62 25 


61 27 


60 27 


59 27 


57 21 


56 15 


55 06 


53 57 


52 47 


40 


50 


62 36 


61 44 


6048 


59 53 


5855 


57 57 


55 55 


5451 


53 46 


52 39 


51 31 


50 


6 OO 


60 57 
59 18 


60 05 


59 12 


58 18 


57 23 


56 26 


55 27 


54 29 


53 27 


52 24 


51 19 


50 14 


« 00 


lO 


^28 


57 37 


56 44 


55 51 


54 56 


53 59 


53 0^ 
51 36 


52 03 


51 03 


SO 00 


4858 


10 


20 


57 39 


56 51 


56 02 


55 11 


54 19 


5326 


52 32 


50 39 


49 41 


4841 


47 40 


20 


30 


56 01 


55 M 


54 27 


5338 


5247 


51 55 


51 03, 


50 10 


49 15 


48 19 


47 21 


46 22 


SO 


40 


54 22 


53 37 


52 51 


52 04 


51 15 


50 26 


49 35 
4807 


48 44 


47 51 


4656 


46 01 


45 04 


40 


50 


5245 


52 01 


51 15 


5030 


49 43 


4855 


47 17 


46 26 


45 33 


44 40 


43 45 


50 


7 OO 


5T 06 


50 23 


r^ 


4856 


48 II 


47 25 


4638 


45 50 


45 01 


44 11 


43 19 


42 26 


7 00 


lO 


49 27 


48 46 


47 21 


46 39 


45 54 


45 09 


44 23 


43 36 


42 47 


41 57 


41 07 


10 


20 


47 49 


47 »o 


46 29 


4548 


45 07 


44 24 


43 40 


42 55 


43 10 


41 24 


40 36 


39 47 

38 27 


' 20 


30 


46 II 


45 33 


44 54 
43 18 


44 14 


43 34 


42 53 


42 10 


41 28 


40 44 


40 00 


39 14 


SO 


40 


44 32 


43 55 


42 40 


42 01 


41 22 


40 41 


40 00 


39 18 


38 35 


37 51 


37 07 


40 


50 


42 53 


42 17 


41 41 


41 05 


40 28 


3950 


39 " 


3832 


37 51 


37 10 


36 28 


35 46 


50 


8 OO 


41 14 


40 40 


40 05 


39 30 


3854 


38 18 


37 41 


37 03 


36 25 


35 45 


35 04 


34 23 


8 00 


lO 


39 34 


39 01 


3828 


3: 55 


37 21 


3646 


36 10 


35 34 


34 57 


34 20 


33 41 


33 01 


10 


20 


37 54 


37 24 


36 51 


36 19 


35 47 


35 M 


34 40 


34 05 
32 36 


33 30 


32 54 


32 17 


31 39 


20 


30 


36 14 


35 44 


35 14 
33 36 


34 43 


34 12 


33 40 


3308 


32 02 


31 27 


30 51 


30 lb 


SO 


40 


34 33 


34 05 


33 08 


32 38 


32 07 


31 36 


31 05 


30 33 


30 00 


29 27 


28 53 


40 


50 


32 53 


32 26 


31 59 


3» 31 


31 03 


30 34 


30 04 


29 35 


29 05 


28 33 


28 01 


27 29 


50 


tf OO 


31 12 


30 46 


30 20 


29 54 


29 27 


28 59 


2832 


28 03 


27 35 


27 05 


26 35 


26 04 


00 


10 


29 30 


29 06 


2841 


28 17 


27 51 


27 26 


26 59 


^ 33 


26 05 


25 37 


25 09 


24 40 


10 


20 


2748 


27 25 


27 02 


26 39 


26 15 


25 51 


25 26 


25 02 


24 35 


24 09 


23 42 


23 16 


20 


30 


26 06 


25 44 


25 23 


25 02 


24 3« 


24 16 


23 53 


23 30 


23 05 


22 40 


22 i<) 


21 51 


SO 


40 


24 24 


24 04 


23 43 


23 23 


23 01 


22 41 


22 19 


21 57 


21 34 


21 II 


20 4S 


20 25 


40 


50 


22 41 


22 22 


22 03 


21 44 


21 24 


21 05 


20 44 


20 24 


20 03 


19 42 


19 20 


18 58 


50 


lO OO 


20 58 


20 40 


20 23 


20 06 


1947 
18 09 


19 29 


19 II 


18 52 


18 33 


18 13 


17 52 


17 33 


10 00 


10 


19 "14 


18 58 


18 42 


18 25 


17 52 


17 36 


17 iS 


17 00 


16 42 


16 25 


16 05 


10 


20 


17 30 


17 16 


17 01 


16 47 


1631 


16 16 


16 00 


15 45 


15 29 


15 12 


14 56 


14 39 


20 


30 


15 46 


15 33 


15 20 


15 07 


14 53 


14 40 


14 26 


14 12 


13 57 


13 42 


13 27 


13 12 


30 


40 


14 02 


13 50 


13 38 


13 26 


13 15 


13 02 


12 49 


12 37 


12 24 


12 II 


II 58 


11 44 


40 


50 


12 17 


12 06 


II 56 


II 46 


" 35 


II 25 


11 14 


II 03 


10 52 


10 41 


10 29 


10 17 


50 


11 OO 


10 31 


10 24 


10 15 


10 06 


956 


8 10 


938 

8 02 


9 29 


9 19 


9 09 


859 


849 


11 00 


lO 


847 


840 


832 


8 25 


8 17 


7 55 


7 46 


738 


7 30 


7 22 


10 


20 


7 01 


6 56 


6 50 


6 45 


6 39 


632 


6 26 


6 19 


6 13 


6 06 


6 00 


5 53 


20 


30 


516 


5 " 


5 07 


5 03 


4 59 


4 54 


4 50 


4 44 


4 40 


4 35 


4 30 


4 25 


SO 


40 


3 31 


328 


3 25 


3 22 


3 '9 


3 lb 


3 13 


3 10 


3 07 


3 04 


3 00 


2 57 


40 


50 


I 45 


I 44 


I 42 


I 41 


1 39 


I 38 


1 36 


I 35 


1 33 


I 32 


I 30 


I 28 


50 


12 OO 


00 


00 ' 

1 


00 


00 


00 

1 


00 


00 


00 


00 


00 


00 


00 


12 00 



In North Utltade, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from North to Hast- and 
when the star is setting or "West of the meriman, the tabulated azimuths are reckoned from North to West. 

In South latitude, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from South to East; and 
when the star is setting or West of the merioiau, the tabulated azimuths are reckoned from South to West. 

When the latltade and declination are of different name, the tables are to be entered with the supplement of the hour angle and the 
supplement of the tabulated azimuth is to be taken for the required true bearing. 
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AZIMUTH OR TRUE BEARING. 



LATITUDE 60°. 



DECLINATION -SAME NAME AS— LATITUDE. 



LATITVDB 6(F. 



Hoiip 


Aiiifle* 


Jh. 


m* 


O 


OO 




10 




20 




30 




40 




50 


1 


00 




lO 




20 




30 




40 




50 


U 


00 




10 




20 


- 


30 




40 




50 


3 


OO 




lO 




20 




30 




40 




50 


4 


OO 




lO 




20 




30 




40 




50 


5 


OO 




10 




20 




SO 




40 




50 


« 


OO 




10 




20 




30 




40 




oO 
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45 3 
44 2 

43 19 
42 II 

41 02 
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In Aorth Intltndo^ when the star is rising or East of the meridian, the tabulated azimuths are reckoned from North to Kast; and 
when the star is setting or West of the merioian, the tabulated azimuths are reckoned from North to West. 

In South latitude, when the star is rising or Kast of the meridian, the tabulated azimuths are reckoned from South to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from South to West. 

When the latitude and deellnalloii are of different name, the tables are to be entered with the supplement of the hour angle and the 
supplement of the tabulated azimuth is to be taken for the required true bearing. 
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AZIMUTH OR TRUE BEARING. 



liATIVUBE 610. 




DECLINATION— SAME NAME AS— LA 


TITUD 

82° 

/ 


e. 




• 

350 


.TITVDK 61°. 


Hoar Ancle* 
li* in* 


240 


250 


26° 

/ 


270 

/ 


28© 

/ 


2»o 


30° 

/ 


31° 


33° 

' 


340 


flour Anifle* 


O r 


f 


,! 


/ 


f 


/ 


b. ni« 


O OO • 


i8o OO 


180 00 


180 00 


180 00 


180 00 


180 00 


180 00 


180 00 


180 00 


180 00 


180 00 


180 00 


00 


lO 


176 13 


176 Oq 


176 05 


176 01 


175 57 


»75 53 


175 48 


175 43 


175 38 


J 75 32 


175 26 


175 20 


10 . 


ZO 


172 25 


172 18 


172 II 


172 03 


171 55 


171 47 


171 37 


171 27 


171 17 


171 06 


170 54 


170 42 


20 


30 


168 41 


168 30 


168 18 


168 06 


167 54 


167 41 


167 28 


167 13 


16658 


166 42 


166 25 


166 06 


30 


40 


164 57 


164 43 


164 28 


164 13 


i<>3 57 


163 40 


163 22 


'63 03 


162 44 


162 23 


161 59 


161 36 


40 


50 


161 15 


160 59 


160 41 


160 22 


160 02 


159 42 


159 20 


158.57 


15833 


158 08 


157 40 


157 10 


50 


1 OO 


157 39 


T57 18 


156 57 
153 18 


156 35 


156 12 


155 48 


155 23 


154 56 


154 28 


153 58 


153 27 


152 53 


1 00 


10 


154 04 


153 41 


152 53 


152 27 


151 59 


I5t 31 


I5» 01 


150 29 


149 56 


149 20 


14H 42 


10 


30 


150 33 
147 08 


150 09 


M9 43 


149 15 


148 46 


148 17 


147 45 


147 12 


146 3^ 


146 00 


145 21 


144 40 


20 


30 


146 41 


146 13 


145 42 


145 " 


144 39 


144 05 


143 28 


142 51 


142 12 


141 29 


MO 45 


30 


40 


143 46 


143 17 


142 45 


142 14 


141 41 


141 06 


140 30 


139 52 


139 12 


138 31 


137 46 


137 00 


40 


50 


140 30 


139 59 


139 26 


138 52 


138 17 


137 4t 


137 03 


136 23 


135 41 


«34 57 


134 " 


133 23 


50 


2 OO 


137 18 


136 44 
133 36 


136 10 


135 35 


»34 59 


134 21 


J33 41 


132 59 


132 16 


I3» 31 


130 43 


»29 53 


2 00 


lO 


134 10 


133 00 


132 24 


131 46 


131 07 


130 26 


129 43 


128 5»> 


128 12 


127 23 


126 33 


10 


20 


^^\ ^2 


130 32 


»29 55 


129 18 


128 39 


127 58 


127 17 


»26 33 


125 47 


125 00 


124 10 


123 19 


20 


30 


128 08 


127 32 


126 55 


126 17 


125 37 


124 56 


124 13 


133 29 


122 43 


»2i 55 


121 04 


120 12 


30 


40 


"5 15 


124 38 


124 00 


123 20 


122 40 


121 58 


121 IS 


120 30 


"9 44 


118 56 


118 05 


117 13 


40 


50 


122 26 


121 48 


121 09 


120 30 


119 49 


119 06 


118 33 


"7 37 


116 50 


116 03 


n5 12 


114 20 


50 

1 


3 OO 


119 40 


119 01 


118 22 


117 42 


117 01 


116 19 


"5 35 


114 49 


114 02 


"3 U 


112 24 


III 32 


3 00 


lO 


116 5S 


116 19 


115 40 


"4 59 


114 18 


"3 36 


112 52 


112 06 


in 20 


no 31 


109 41 


ic8 50 


J2 1 


20 


114 19 


113 42 


113 02 


112 21 


III 40 


no 57 


no 13 


109 28 


108 41 


107 54 


107 04 


106 12 


20 ' 


30 


III 46 


III 06 


no 27 


109 46 


10005 
106 34 


108 23 


107 39 


io§ 54 


106 08 


105 21 


104 31 


103 40 


so 


40 


109 14 


108 36 


107 56 


107 15 


105 52 


105 09 


104 23 


103 37 


103 51 


103 03 


101 13 


40 


50 


106 46 


106 07 


105 28 


104 47 


104 06 


103 24 


102 42 


loi 57 


loi 12 


100 25 


99 37 


98 47 


50 ; 


4 OO 


104 22 


103 43 


103 04 


102 23 


loi 43 


loi 00 


' 100 18 


99 34 


9849 


9803 


97 16 


95 27 


4 00 . 


10 


loi 58 


loi 20 


100 41 


100 01 


99 20 


98 40 


97 57 


97 13 


96 29 


95 43 
93 28 


94 57 


94 »f 


10 


20 


99 38 


99 00 


98 21 


97 42 


97 01 


96 20 


95 39 


94 56 


94 12 


92 42 


?» 54 
8943 


20 


30 


97 » 


96 43 


96 04 


95 24 


94 45 


94 04 


93 23 


92 41 


91 58 
8946 


01 u 
8903 


gJ! 


SO 


40 


95 04 


94 27 


9348 


93 10 


92 31 


91 51 


91 10 
89 00 


90 28 


87 33 


40 


50 


1 92 50 


92 13 


91 36 


9058 


90 19 


89 40 


88 18 


8736 


8654 


86 10 


85 25 


50 


5 OO 


SS 


00 01 

87 51 


89 23 


88 46 


88 08 


87 29 


8649 


86 09 


85 28 


84 46 


8404 


83 20 


5 00 


lO 


87 14 


86 36 


8559 


85 20 


84 41 


84 02 


83 22 


82 41 


81 59 


81 15 


10 


20 


86 17 
84 08 


8542 


85 05 


84 28 


8351 


83 14 


8236 


81 56 


81 16 


8036 


79 55 


79 13 


20 


30 


8334 


82 58 


82 32 


81 45 


81 08 


80 31 


7952 


79 13 


7833 


77 53 


77 " 


SO 


40 


82 02 


81 26 


80 51 


80 16 


7940 


7903 


78 26 


7748 


77 10 


7632 


75 53 


75 12 


40 


50 


7956 


79 21 


7847 


78 II 


77 36 


77 00 


76 34 


75 47 


75 09 


74 32 


73 53 


73 13 


50 


6 OO 


77 49 


77 15 


7642 


76 07 


75 33 


7458 


74 22 


73 45 


7308 


72 32 


71 54 


71 15 


6 00 


lO 


75 43 


75 " 


74 37 


74 03 


73 30 


72 55 


73 20 


71 45 


71 09 


70 32 


<^55 


69 17 


10 


20 


73 4» 


73 07 


72 35 


73 01 


71 28 


70 54 


70 20 


69 45 


69 10 


6835 


6758 


67 21 


20 


SO 


71 36 


71 04 


70 32 


69 59 


69 26 


68 S2 


6S 19 


67 45 


67 II 


6636 


66 01 


65 25 


SO 


40 


69 31 


69 00 


68 29 


67 57 


67 25 


6652 


66 19 


6546 


65 12 


6438 


6404 


63 29 


J® 


50 


67 28 


66 57 


66 26 


65 55 


65 23 


64 51 


64 20 


6347 


63 14 


62 42 


62 08 


61 34 


50 ! 


7 OO 


65 25 


64 54 


64 24 


63 53 


63 22 


62 51 


63 20 


61 48 


61 17 


60 44 


60 12 


5938 


7 00 1 


lO 


63 20 


62 51 


62 21 


61 51 


61 22 


60 51 


60 21 


59 50 


59 18 


58 47 


58 15 


57 43 


10 


20 


6i 16 


60 48 


60 19 


59 50 


59 21 


5851 


58 22 


57 51 


57 20 


56 50 


56 19 


5548 


20 


30 


59 13 


5845 


58 17 


5748 


57 20 


56 51 


56 22 


55 53 


55 23 


54 53 


54 23 


53 53 


SO 


40 


57 08 


56 41 


56 14 


55 46 


55 18 


54 50 


54 22 


53 53 


53 25 


52 56 


52 37 


51 57 


40 


50 


55 04 


54 37 


54 10 


53 44 


53 17 


5249 


52 32 


51 54 


51 27 


50 59 


50 3» 


5001 


50 


M OO 


52 58 


52 33 


52 06 


51 40 


51 15 


5048 


50 32 


49 55 


49 29 


40 pi 


48 34 


48 06 


8 00 1 


lO 


50 53 
48 48 


50 28 


50 04 


49 38 


49 12 


4847 


48 22 


47 55 


47 30 


47 Q4 


46 37 


46 10 


10 


20 


48 23 


47 59 


47 35 


47 »o 


46 45 


46 20 


45 56 


45 30 


45 06 


44 40 


44 16 


20 , 


30 


46 41 


46 17 


45 54 


45 30 


45 07 


44 43 


44.19 

42 >8 


43 5^ 


43 31 


43 07 


42 42 


42 iS 


SO ! 


40 


44 34 


44 " 


43 48 


43 26 


43 03 


42 40 


41 54 


41 32 


41 08 


40 44 


40 21 


40 


50 


42 25 


42 04 


41 42 


41 20 


40 59 


40 37 


40 i"5 


39 53 


39 31 


39 09 


38 47 


38 24 


50 


9 OO 


40 iS 


39 57 


39 35 


39 14 


38 54 


38 33 


38 12 


"^ 37 51 


37 30 


37 10 


3648 


3<> 26 


f» :oo 


lO 


38 08 


37 48 


37 28 


37 09 


3648 


36 28 


36 09 


35 49 


35 28 


3508 


3448 


34 28 


10 


20 


3558 


35 40 


35 21 


35 02 


34 43 


34 24 


34 05 


33 46 


33 26 


3308 


32 49 

30 48 


32 30 


20 ' 


1 30 


3348 


33 30 


33 12 


32 54 


32 36 


32 18 


^2 00 


3» 42 


31 24 


31 07 


30 3» 


SO I 


1 40 


3« 3<> 


31 19 


31 03 


30 46 


30 25r 


30 12 


29 55 


29 38 


29 22 


29 05 


2S 48 


2S 31 


40 


j 50 


29 24 


29 08 


28 52 


2837 


2£ 21 


28 06 


27 50 


27 34 


27 IS 


27 03 


26 47 


26 31 


50 


1 10 OO 


27 12 


26 57 


26 42 


26 28 


26 13 


25 59 


25 44 


25 2<) 


25 »5 


25 00 


24 45 


24 3« 


10 00 


lO 


i4 58 


24 44 


24 31 


24 18 


24 04 


23 51 


23 38 


23 24 


23 10 


22 57 


22 43 


32 29 


10 


1 20 


22 44 , 


22 32 


22 20 


22 07 


21 55 


21 43 


21 3> 


21 18 


21 06 


20 54 


20 41 


20 2S 


20 , 


> 30 


20 30 


20 iJ- 


20 08 


19 56 


19 45 


19 34 


19 23 


19 n 


iq 00 


IS 49 


18 3S 


IS 27 


SO 


40 


18 14 


18 05 


17 55 


17 45 


17 35 


17 25 


17 15 


17 05 


16 54 


«^ 45 1 


16 3* 


Ih 25 


40 


50 


15 59 


15 50 


»5 41 


15 33 


15 24 


15 15 


15 06 


14 58 


14 49 


14 41 . 


14 32 


14 23 


50 

1 


11 OO 


13 43 


>3 35 


13 27 


13 20 


13 12 


13 05 


12 57 , 


12 50 


12 43 


1 
12 35 


12 27 


12 20 


11 00 ' 


10 


II 26 


II 20 


11 14 


II 07 


II 01 


10 55 


10 49 I 


10 42 


10 36 


10 29 


10 23 


10 17 


10 


20 


q 09 


9 04 


9 00 


8 54 


8 - 


r44 


8 40 


8 34 


8 29 


8 24 


8 19 


8 14 


20 


30 


6 52 


6 48 


6 44 


6 41 


637 


633 


6 30 


6 26 


6 22 


6 18  

 


6 14 


6 11 


SO 


40 


4 35 


4 32 


4 30 


4 27 


4 25 


4 22 


4 20 


4 17 ' 


4 15 


4 13 ' 


4 10 


4 07 


40 


50 . 


2 iS 


2 17 


2 15 


2 13 


2 12 


2 II 


2 10 


2 09 


2 oS 


2 07 


2 05 


2 03 


50 


12 OO 

1 1 


CX) 


00 


00 


00 


00 


00 


00 


00 


00 


00 


(X) 


00 


12 00 



In North Utltnd^, when the star is risine or East of the meridian, the tabulated azimuths are reckoned from North to East: and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from North to West. 

In Siiuth latitude, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from South to East; and 
ivhen the star is setting or W^est of the meridian, the tabulated azimuths are reckoned from South to West. 

When the latitude r.nd dee Unatlon are of different name, the tables are to l)e entered with the .supplement of the hour angle and the 
8up])lenient of the tabulated azimuth is to be taken for the reciuired true bearing. 
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AZIMUTH OR TRUE BEAMING. 



I^ATITCJDE 61°. 



DECLINATION— SAME NAME AS—LATITUDE. 



I^ATITVDE 61°. 



Uavx Ani^lei 



O 



» 



10 



11 



12 



in* 
OO 
lO 
20 
30 
40 
50 

OO 
lO 
20 
30 
40 
50 

OO 
10 
20 
30 
40 
50 

OO 
lO 
20 
SO 
40 
50 

OO 
10 
20 
30 
40 
50 

OO 
lO 
20 
30 
40 
50 

OO 
lO 
20 
30 
40 
50 

OO 
lO 
20 
30 
40 
50 

OO 
10 
20 
30 
40 
50 

OO 
lO 
20 
30 
40 
50 

OO 
10 
20 
30 
40 
50 

OO 
10 
20 
30 
40 
50 
OO 



36° 



370 



80 00 

75 13 
70 28 

65 46 

61 10 

56 40 

52 17 

48 02 

43 56 
3958 
36 II 

32 32 

29 01 

25 39 
22 24 

19 18 
16 18 

13 25 

10 37 
07 56 
05 IQ 
02 48 
00 20 
97 56 

95 37 
93 19 
91 05 
8855 
8645 
84 39 

82 34 
8032 
78 30 

76 29 
74 30 
72 32 

70 35 
68 39 

66 44 
64 48 

62 53 
60 59 

59 05 

57 10 
55 16 

53 22 
51 27 

49 34 

47 39 
45 43 
43 49 
41 53 
39^ 
38 01 

36 04 
34 07 
32 10 

30 12 
28 13 

26 15 

24 15 
22 15 

20 15 
18 15 
16 15 

14 14 

12 12 

10 10 

8 08 

6 07 

4 04 
2 03 
o 00 



80 00 
75 06 
70 13 

65 25 
60 42 
56 06 

51 39 
47 20 

43 10 
39 09 
35 20 
31 38 

28 06 

24 43 
21 29 

18 21 
15 22 
12 29 

09 42 
07 01 
04 25 
01 54 
99 27 
97 04 

94 45 
92 30 

16 



38< 



07 
8558 
83 53 

81 49 ' 

79 47 , 
77 47 I 
75 47 
73 49 
71 52 

6956 
68 01 
66 06 
64 II 
62 18 
60 24 

58 30 
56 37 
54 44 
52 52 
5Q58 
49 04 



47 "> 

45 17 

43 2, 

41 21 

39 33 
37 39 



i 



35 43 
33 47 
31 50 
29 53 
27 56 
25 59 

24 00 
22 02 ; 

20 03 i 
18 03 
16 04 

14 05 



So 00 
7458 
6958 
65 02 

60 13 

55 31 

5058 
46 34 
42 21 

3« 18 

34 24 

30 42 

27 08 

23 44 

20 30 

17 23 
M 23 
II 31 

08 44 
06 03 
03 20 
00 58 
98 32 
96 10 

93 52 
91 37 
89 26 

87 17 
85 10 

83 05 

81 02 

79 01 
77 02 

75 03 
73 06 
71 II 

69 16 
67 21 
65 28 

63 34 

61 41 

59 49 

57 56 

56 04 
54 12 
52 20 
50 27 
4835 

46 42 
44 50 
42 57 
41 03 
39 09 
37 16 

35 21 
33 25 

31 31 
29 35 
27 39 
25 42 

23 45 

21 48 

19 51 
17 53 
15 54 
13 55 



39^ 



12 05 


II 57 


10 04 


958 


1 803 


758 


6 02 


5 59 


4 02 


3 59 


2 01 


I 59 


00 


00 



80 00 

74 49 

69 41 

64 37 
59 40 

54 52 

50 13 

45 44 

41 27 

37 20 

33 25 
29 41 

26 06 
22 42 

19 27 
16 19 

13 20 
10 28 

07 43 
05 03 
02 29 
00 00 

97 34 
95 14 

9258 
90 43 

8833 
86 24 

84 19 
82 15 

80 14 
78 14 
76 16 

74 18 
72 22 

70 28 

6834 
66 40 
64 48 
62 55 
61 03 

59 12 

57 21 

55 29 
53 38 

51 47 
49 56 
48 05 

46 12 
44 21 

42 29 
40 37 

38 44 
37 52 

34 58 
33 04 
31 10 

29 15 

27 21 

25 26 



23 30 
21 3 
19 3 
17 41 
15 43 
13 46 



II 48 
9 41 



40° 



7 
5 
3 
I 



53 
55 
57 
58 



o 00 



o / 

80 00 

74 40 
69 22 

64 10 

59 05 
54 10 

49 25 

44 52 
40 30 
36 21 
32 24 
28 38 

25 03 
21 37 

18 22 

15 15 
12 16 
09 25 

06 40 
04 01 
01 28 

99 00 
96 36 

94 i<> 

92 02 
8948 
87 39 
8532 
8338 

81 25 

79 25 
77 26 

75 29 
73 33 
71 39 
69 45 

67 52 

65 59 
64 09 

62 17 

60 26 
5836 

56 46 

54 55 
53 05 
51 15 
49 25 
47 35 

45 43 
43 54 
42 03 
40 12 
38 20 



41< 



I 



36 28 I 

34 36 
32 43 
30 50 

2857 
27 03 
25 08 

23 14 
21 20 

19 25 
17 30 
15 34 
1338 

II 40 
9 45 



48 
51 
54 
57 
00 



52 31 
50 43 
4853 
47 04 



23 00 
21 05 
19 12 
17 18 
15 23 
13 28 

II 33 
938 
7 43 
5 47 
3 52 
1 56 
o 00 




105 34 
102 56 
100 25 

97 57 
95 35 
93 17 



«47 38 
142 54 
138 25 
[34 09 
130 07 
126 19 

[22 42 

19 17 

16 01 

12 56 

109 58 

107 q8 



44 44 
42 57 
41 08 

39 19 
37 30 
35 40 



22 44 
20 51 

1859 
17 06 

15 13 
13 19 

II 25 
9 32 
7 38 
5 43 
3 49 
I 55 
o 00 



430 440 450 4^0 



77 44 
7548 

73 53 
71 59 
70 07 

68 16 

66 25 

64 35 
62 46 

60 57 
59 09 
57 21 



14 45 
[II 40 



47 49 
46 02 

44 14 
42 27 

40 39 
38 52 
37 03 
35 16 



22 28 
20 36 
18 46 
16 54 
15 02 
13 09 



II 

9 
7 
5 
3 
I 
o 



103 15 

too 39 

9S II 

95 47 
93 28 
91 13 

89 01 
S6 53 
84 48 
82 45 
So 46 
7848 

76 50 

74 56 

73 03 
71 10 

69 20 
67 30 

65 40 

63 51 
62 04 

60 16 
58 27 
56 42 



o / 
180 ,00 

173 52 

167 47 

161 53 
156 10 

150 42 

145 30 
140 36 
135 58 

131 37 
127 31 

123 41 

120 03 
116 38 
113 24 
no 21 
107 25 
104 39 

102 00 
99 26 
96 59 
94 38 
92 20 
90 07 

87 58 
85 50 
83 48 
81 47 
79 49 
77 52 

75 57 
74 03 
72 II 
70 21 
68 32 
66 43 

64 55 
63 07 
61 21 

59 34 
57 48 
56 03 

54 17 
52 31 
50 46 

49 00 
47 15 
45 29 

43 43 
41 57 
40 II 

38 25 
3638 
34 51 

33 03 

31 15 
29 27 

27 39 
25 50 
24 01 

22 II 
20 22 

18 32 
16 42 

14 51 
12 59 



17 


n 09 


25 


9 17 


32 


7 26 


39 


5 35 


46 


3 44 


53 


I 51 


00 


00 



i 



O f 

80 00 

73 36 
67 18 
61 10 
55 15 
49 37 

44 17 

39 17 

34 3^ 
30 II 

26 04 

22 13 

1836 
15 12 
12 00 

08 57 
06 05 
03 19 



100 43 
98 II 

95 47 
93 26 
91 II 

8.859 

86 52 

84 47 
82 46 
80 46 
78 50 
76 55 

75 01 
73 09 

71 19 
69 30 

67 42 
65 55 

64 08 
62 22 
60 37 
5852 
57 07 
55 23 I 

53 39 
51 54 
50 10 
48 26 
46 42 

44 57 

43 12 
41 28 

39 43 
37 57 
36 12 

34 26 

32 39 
30 53 
29 07 
27 20 

25 31 
. 23 43 

21 56 : 
20 07 I 
18 19 i 
16 30 
14 40 

12 50 



11 01 



9 
7 
5 
3 
I 
o 



II 
22 

31 
41 
50 
00 




O ' 

80 00 

73 18 

6643 
60 20 

54 13 
48 24 

42 56 
37 50 
33 05 
28 37 
24 31 
20 40 

17 04 

13 40 
10 30 

07 30 
04 39 
01 56 



81 41 

79 44 
77 49 
75 56 

74 05 
72,14 
70 25 

6838 
6651 

65 07 

63 21 
61 36 
59 52 
58 09 
56 25 
54 42 

52 59 
51 15 
49 33 
47 51 
46 07 

44 24 

42 40 
40 57 
39 13 
37 30 
35 45 
34 00 

32 16 
30 30 
28 45 
26 59 
25 12 
23 26 



10 53 
9 05 



16 

26 

38 

49 
00 



80 00 

72 59 
66 04 

59 25 
53 02 
47 03 



41 
36 
31 



28 
16 
27 



26 58 
22 50 
19 00 

15 25 
12 04 
08 55 

05 57 
03 08 

00 29 



80 35 
78 40 
76 47 
74 56 

73 06 
71 17 

69 31 
67 44 

65 59 
64 17 

62 32 
60 49 
59 07 
57 24 
55 42 
54 00 

52 18 
50 37 
48 56 

47 14 
45 32 
43 50 

42 09 
40 26 
38 44 
37 01 
35 18 
33 35 

31 51 
30 06 

28 23 

26 39 

24 53 

23 09 



99 21 


97 57 


96 52 


95 30 


94 29 


93 09 


92 II 


90 54 


8958 


88 43 


87 49 


86 36 


85 44 


84 33 


8341 


8233 



21 39 


21 23 


19 52 


19 37 


18 05 


17 51 


16 17 


16 05 
14 18 


14 29 


12 41 


12 32 1 



10 44 

857 
7 10 

5 23 

3 35 
I 48 

o 00 



ll. 

O 



2 



10 



11 



12 



in. 
00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 

30 i 
40 ' 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 
00 



In North latltode, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from North to East; and 
when the star is setting or West of the mendian, the tabulated azimuths are reckoned from North to West. 

In 8011th latitude, when the star is nsing or East of the meridian, the tabulated azimuths are reckoned from South to East; and 
when the star is setting or West of the meridiau, the tabulated azimuths are reckoned from South to West. 

When the latitude and declination are of different name, the tables are to be entered with the supplement of the hou*- angle and the 
suDplement of the tabulated azimuth is to be taken for the required true bearing. 
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AZIMUTH OR TRUE BEARING. 



liAirruDE 6i< 



DECLINATION— SAME NAME AS— LATITUDE. 



I^TIT171>E 01< 



Hour Ancle* 



O 



6 



lO 



11 



12 



OO 
10 
20 
SO 
40 
60 

OO 
lO 
20 
SO 
40 
50 

OO 
10 
20 
SO 
40 
60 

OO 
10 
20 
30 
40 
50 

OO 
lO 
20 
SO 
40 
50 

OO 
10 
20 
SO 
40 
50 

OO 
lO 
20 
SO 
40 
50 

OO 
lO 
20 
SO 
40 
50 

OO 
lO 
20 
SO 
40 
50 

OO 
10 
20 
SO 
40 
50 

OO 
10 
20 
SO 
40 
50 

OO 
lO 
20 
SO 
40 
50 
OO 



48° . 4»o 



8o OO 
72 36 
65 20 
^ 21 
51 44 
45 S'* 

39 49 

34 31 
29 39 

25 09 
21 01 

17 13 

13 39 
10 20 



07 
04 



15 
19 



01 34 
9858 

96 27 

34 
26 
22 



87 
85 



41 

3 



83 21 
81 22 

79 27 
77 34 
75 43 
73 53 

72 05 
70 19 

6834 
66 50 

65 07 
63 24 

61 42 
60 00 
58 20 
5639 
5558 
53 18 

51 37 
49 57 
48 17 
46 37 
44 57 
43 16 



35 
54 
14 



36 33 
34 51 
3308 

31 26 

29 43 
28 01 

26 17 

24 34 
22 50 

21 06 
19 22 
17 36 
15 52 
14 07 
12 21 

10 36 
8 50 



7 
5 
3 
I 
o 



05 
18 
32 
46 
00 



80 00 
72 06 

64 28 
57 08 
50 14 

43 51 

37 58 
32 35 
27 40 

23 10 

19 04 

15 17 

11 46 
08 31 
05 28 
02 36 

99 54 
97 21 

94 54 
92 33 
90 20 
88 10 
86 04 
84 02 

82 05 

80 09 

78 16 

76 25 

74 36 
72 50 

71 03 
69 19 
67 36 

65 53 

64 13 
62 31 

60 51 

59 " 
57 32 
55 53 
54 13 
52 34 

50 56 
49 17 
47 37 
45 59 

44 21 
42 41 

41 01 
39 22 
37 42 
36 02 

34-22 

32 41 

31 00 
29 10 
27 38 
25 56 

24 13 
22 31 

20 49 
»9 05 
17 22 

15 39 

13 55 

12 II 

10 27 
843 
6 59 



5 
3 
I 
o 



14 

29 

45 
00 



50° 



I 



80 00 
71 3 
63 
44 
31 
54 



41 



35 54 
30 27 

25 32 
21 02 

16 57 

13 13 

09 45 
06 34 
03 36 
00 48 
98 10 
95 40 

93 18 
01 



?J 



50 

8643 
84 42 

8243 

8047 
78 54 
77 04 
75 16 
73 29 
71 44 

70 00 
68 19 

6637 
6456 
63 17 
61 38 



59 
20 



5 

56 
55 
53 28 
5^ 50 

50 14 
48 36 
4658 
45 21 

43 44 
42 06 

40 28 
38 50 
37 12 
35 33 
33 54 
32 15 

30 35 
28 56 
27 16 

25 35 
23 54 
22 13 

20 32 

18 50 
17 08 

15 27 
13 44 
12 02 

ID 19 
836 



6 

5 
3 
I 
o 



53 
10 

27 

44 

00 



51< 



180 00 
171 00 
162 16 

15405 
146 31 

139 42 



133 34 
128 03 
07 

41 

"4 39 
no 59 



;:i 



107 37 
104 30 

loi 36 

9853 

96 20 
93 54 



% 



I 36 



. 23 
87 16 

85 13 
83 14 
8: 18 

79 26 
77 36 
75 49 
74 03 
72 19 
70 36 

6855 
67 15 
65 35 
63 57 
62 19 

60 42 

59 06 
57 28 
55 53 
54 17 
52 41 
51 05 

49 29 

47 54 
46 18 

44 42 
43 06 
41 30 

54 

. 17 
36 39 
35 03 
33 25 
31 47 

30 09 
28 31 
26 52 
25 12 
23 34 
21 54 

20 14 

1834 
16 54 

15 H 
13 32 
II 52 

10 10 
8 29 



6 
5 

3 
I 
o 



47 
05 
23 
42 
00 



52' 



o f 

180 00 
170 13 
160 49 
152 07 
144 12 
137 09 

130 55 
125 23 
120 29 
116 06 
112 10 
108 35 



105 
102 



18 
18 



6 

5 
3 
I 
o 



41 
01 
20 

41 
00 



b'S° ' 54( 



99 30 
96 52 
94 24 
92 04 

8950 
87 42 
85 39 
8340 
81 44 
79 52 

7804 
76 16 

74 32 
72 49 
71 08 
69 27 

67 48 
66 II 

64 33 
62 57 
61 21 
59 46 

58 II 
5636 
55 02 

5328 

51 54 
50 20 

48 45 
47 II 
45 37 
44 02 
42 28 

40 54 

39 19 
37 43 
36 08 

34 33 
32 57 
31 20 

29 43 
28 06 
26 29 

24 51 
23 13 
21 35 

19 57 
18 18 

16 39 
15 00 
13 20 
II 42 

10 02 
8 22 



180 00 
169 17 

159 05 

149 45 
141 28 

134 12 

127 54 
122 24 

117 34 

113 17 
109 27 

106 01 

102 51 

99 57 
97 16 
94 44 
92 22 
90 08 

875^^ 
8556 
8356 
82 03 
80 II 
78 22 

7638 
74 53 



61 55 
60 20 

5847 

57 15 
55 41 
54 10 
52 37 
51 05 
49 32 

48 00 
46 28 

44 54 
43 23 



41 
40 



49 
16 



38 43 
37 09 
35 35 
34 01 
32 26 

30 52 

29 16 

27 40 
26 04 
24 28 
22 52 
21 15 



\t 

16 

14 46 
13 09 
II 31 



39 
02 

24 



52 

13 

35 

57 

17 

39 
00 



180 00 
168 05 
156 52 
146 52 
138 10 
130 46 

124 27 

119 01 
114 20 
no 12 
106 31 
103 14 

100 14 
97 28 
94 54 
92 30 
90 
88 



73 


II 


71 


31 


69 


53 


68 16 


66 


39 


' 65 


03 


1 63 


29 



'd 



55< 



180 00 
166 28 
154 02 

143 15 
134 13 
126 44 

120 30 

115 14 
no 44 

106 49 

103 21 

100 15 

97 25 

94 49 
92 25 
08 
00 

8559 



86 03 
84 05 
82 12 
80 21 
78 34 
76 50 

75 08 
73 27 
71 49 
70 12 

6837 
67 02 

65 28 

6355 i 
62 23 
60 51 

59 19 

57 48 

56 17 

54 45 
53 17 
51 45 
50 15 

4845 

47 14 
45 43 
44 12 
42 41 
41 00 

39 3S 

38 06 
36 34 
35 01 

33 28 
3> 56 
30 23 

28 49 

27 15 
25 40 
24 di 
22 31 
20 56 

19 21 

17 45 
16 09 

14 33 
12 56 
II 20 



I 



42 
06 
6 29 

4 52 

?^ 

o 00 



2? 



84 02 
82 10 
80 21 
7836 

76 53 
75 13 

73 35 

71 59 
70 24 
6851 
67 18 
65 46 

64 15 
62 44 



'5 

45 
16 



61 

% 

56 47 

55 18 
53 49 
52 22 

50 52 
49 23 
47 55 

46 26 
44 57 
43 27 
41 58 
40 29 

3859 

37 29 
35 58 
34 27 
32 56 
31 24 
29 53 

28 21 
26 48 

25 15 
23 42 
22 09 
20 36 

19 02 
17 27 

15 54 
14 19 
12 44 
n o« 



9 

7 
6 

4 
3 
I 
o 



56' 



o ' 

iSo 00 
164 17 
150 15 
138 40 
129 23 

121 59 

115 58 
III 00 
106 47 
103 08 

99 55 
97 02 

94 25 
92 01 
8946 
87 40 
85 40 

83 46 

81 56 
80 10 
78 27 
76 46 
75 10 
73 33 

72 00 
70 27 
68 56 
67 25 
6556 
64 28 

62 59 
61 31 
60 05 

5837 
57 10 
55 44 

54 17 
52 51 
51 25 
49 58 
4831 
47 04 

45 37 
44 10 
42 43 
41 14 



W 47 
58 19 



34 


9 


5« 


7 


23 


6 


47 


A 


12 


3 


35 


I 


00 






570 58° 



36 51 
35 21 
33 52 
32 22 

30 53 
29 22 

27 52 I 
26 22 I 

24 50 I 

23 18  

21 47 ' 
20 15 

1843 . 
17 10 

15 38 
14 04 
12 31 



o / 

180 00 
161 05 

145 04 
132 45 
123 28 
116 23 

no 48 

106 15 

102 26 

99 08 

96 14 

93 38 

91 15 
8903 
87 00 

85 04 

83 13 
81 26 

79 43 
78 04 

76 28 
74 54 
73 21 
71 51 

70 21 I 

6852 ; 
67 25 

65 59 
64 33 
63 07 

61 42 
60 17 
5853 
57 28 
56 04 I 
54 40 I 

53 15 
51 51 I 
50 26 I 

49 02 
47 36 
46 13 

I 
44 48 ' 
43 22 
41 56 
40 30 

39 04 
3738 

36 n 
34 44 
33 16 

31 49 
30 21 

28 53 

27 23 i 

25 54 
24 25 
22 54 
21 24 

19 54 

18 23 
16 52 
15 22 

13 49 
12 18 



57 
24 


10 4» 
9 14 


50 


7 43 


16 


6 10 


42 


4 37 


09 


3 05 


34 


I 32 


00 


00 



590 



o / 

180 00 

155 59 
137 36 
124 58 

116 13 
109 50 

104 56 
100 58 

97 40 
94 48 
92 17 
90 00 

87 54 
8556 
84 05 
82 20 
8039 
79 01 

77 27 
75 55 
74 25 
72 56 
71 29 
70 04 

68 39 
67 14 
65 52 
64 29 
63 07 
61 44 

60 22 
59 01 
57 39 
56 17 
54 5^> 
53 34 



52 12 

50 50 

49 28 

48 05 
46 42 
45 20 



9 

7 
6 

4 

3 
I 

o 



04 

34 

04 

33 
02 

31 
00 



43 57 
42 33 
41 10 

39 45 
38 20 

36 57 

35 31 
34 06 
32 40 
31 14 
29 48 
28 21 

26 53 
25 26 

23 59 
22 30 

21 02 
19 33 

18 04 

i6 34 

15 05 

13 35 
12 05 

10 35 



o / 
180 00 

M'^ 54 
126 28 

114 47 
107 25 
102 16 

9841 

95 II 
92 31 
90 10 
88 05 
86 09 

84 21 
82 40 
81 03 
79 29 
77 59 
76 31 

75 05 
73 40 
72 17 
70 55 

69 34 
68 19 

66 54 
65 33 
64 14 
62 55 

61 37 
60 19 

58 59 
57 41 
56 22 

55 03 
53 45 
52 25 

51 oft 

49 46 
48 27 
47 06 
45 46 
44 25 

43 04 

41 43 
40 21 

38 59 
37 36 
36 14 

34 50 
33 27 
32 02 
3038 
29 14 

27 49 

26 
24 
23 32 
22 05 
2038 
19 II 

17 44 
16 15 
14 48 
13 20 

II 51 
10 23 



8 
7 
5 
4 

2 
I 
o 



55 

25 

57 
28 

58 

29 
00 



Hour Ancle* 



li. 

O 



2 



3 



6 



10 



11 



12 



m* 
00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
SO 
40 
50 
00 



In North latitude, when the star is risinjf or East of the meridian, the tabulated azimuths arc reckoned from North to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from North to West, 

In South Utltnde* when the star is rising or East of the meridian, the tabulated azimuths are reckoned from South to East; and 
when the star is setting or West of the meridian, the tabulated azimuths arc reckoned from South to West. 

When the Utltnde and declination are of different name, the tables are to be entered with the supplement of the hour angle and the 
supplement of the tabulated azimuth is to be taken for the required true bearing. 



252 



AZIMUTH OR TRUE BEARING. 



i/aTITI}D£ 61°. 




DECI.INATION— SAME NAME AS— I.ATITUDE. 




I.ATITVDE 61°. 


Hour Angle. 


600 


61° 


62° 


63° 


64° 


05° 


66° 


67° 


68° 

/ 


69° 


70° 


Hour Angle. 


lia m* 


O f 


' 


/ 


/ 


f 


/ 


f 


.0 f 


/ 


/ 


li. m. 


O OO 


i8o OO 


• • • • 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


lO 


128 00 


8854 


4856 
05 05 


29 19 


19 56 


14 44 


II 28 


9 U 


7 37 


6 24 


5 27 


10 


no 


109 54 


8749 


47 22 


35 2^ 


27 22 


21 50 


17 50 


14 51 


12 33 


10 43 


20 


30 


loi 52 


8643 


71 07 


57 07 


45 48 


37 06 


30 28 


25 23 


21 24 


18 15 


15 41 


30 


40 


97 06 


85 38 


73 48 


62 34 


5238 


44 14 


37 21 


31 44 


27 10 


23 22 


20 15 


40 


50 


93 44 


8432 


75 01 


65 44 


57 05 


49 21 


42 39 


36 54 


32 02 


27 53 


24 22 


50 


1 OO 


91 08 
88 56 


83 26 


75 30 


6736 


60 02 


53 01 


46 41 


41 03 


36 05 


31 45 


27 59 


1 00 


10 


82 20 


75 32 


68 41 


62 00 


55 39 


49 44 


44 19 


39 26 


35 02 


3i 08 


10 


20 


87 01 


81 14 


75 17 


69 15 


63 18 


57 31 


52 01 


46 S3 


42 07 ! 


37 46 


33 51 


20 


30 


85 16 


80 08 


74 50 


69 27 


64 05 


5849 


53 44 


48 53 


44 J9 


40 04 


36 09 


30 


40 


83 39 


79 02 


74 15 


69 24 


64 31 


59 42 


54 58 


50 25 


46 04 


41 57 


38 06 


40 


50 


82 08 


77 55 


73 36 


69 10 


64 42 


60 15 


55 51 


51 34 


47 25 


43 28 


39 42 


50 


3 OO 


8039 


76 49 


72 51 


6847 


64 41 


60 34 


56 27 


52 25 


48 30 


44 41 


41 02 


2 00 


lO 


79 15 


75 42 


72 03 


68 18 


64 30 


60 39 


56 49 


53 01 


49 17 


45 38 


42 07 


10 


ZO 


77 52 


74 35 


71 12 


67 42 


64 10 


60 36 


57 00 


53 24 


49 52 


46 23 


42 59 


20 


30 


76 31 


73 28 


70 18 


67 04 


63 45 


60 24 


57 01 


53 38 


50 16 


46 55 


43 39 


30 


40 


75 12 


72 21 


69 23 


66 21 


63 15 


60 05 


56 54 


53 42 


50 30 


47 18 


44 09 


40 


50 


73 58 


71 13 


68 27 


^5 35 


62 40 


59 42 


56 41 


53 39 


50 36 


47 32 


44 31 


50 


3 OO 


72 38 


70 05 


67 28 


64 47 


62 01 


59 »3 


56 22 


53 28 


50 34 


47 39 


44 45 


3 00 


lO 


71 21 


6857 


66 28 


6356 


61 20 


58 40 


55 58 


53 12 


50 26 


47 38 


44 5J 


10 


SO 


70 06 


67 49 


65 28 


63 04 


60 36 


5803 


55 29 


52 52 


50 13 


47 32 


44 52 


20 


30 


6849 


66 40 


64 27 


62 09 


59 48 


57 24 


54 57 


52 27 


49 55 


47 22 


44 47 


30 


40 


67 34 


65 31 


63 24 


61 14 


59 00 
5809 


56 42 


54 22 


51 59 


49 33 


47 95 


44 37 


40 


50 


66 19 


64 22 


62 21 


60 16 


55 57 


53 44 


51 26 


49 07 


46 45 


44 22 


50 


4 OO 

4 ^^ 


65 04 


63 13 


61 17 


59 18 


57 16 


55 " 


53 02 


50 52 


48 38 


46 22 


44 04 


4 00 


10 


63 49 


62 03 


60 12 


58 19 


56 22 


54 22 


52 19 


50 13 


48 06 


45 55 


43 42 


10 


20 


62 35 


60 52 


59 06 


57 18 


55 26 


53 31 


51 34 


49 33 


47 30 


45 24 


43 18 


20 


30 


61 20 


59 42 
58 31 


58 01 


56 17 


54 29 


52 39 


50 46 


48 51 


46 53 


44 51 


42 48 


SO 


40 


60 06 


56 54 


55 14 


53 31 


51 45 


49 57 


48 06 


46 13 


44 16 


42 18 


40 


50 


5850 


57 20 


55 46 


54" 


52 33 


50 51 


49 06 


47 20 


45 30 


43 38 


41 45 


50 


5 OO 
lO 


57 35 


5608 


5438 


53 07 


51 31 


49 54 


48 14 


4631 


44 47 


42 59 


41 09 


5 00 


56 20 


54 56 


53 30 


52 01 


50 31 


47 5^ 


47 20 


45 41 


44 01 


42 19 


40 31 


10 


20 


55 05 


53 44 


52 21 


50 56 


40 28 
48 25 


46 25 


44 50 


43 13 


41 33 


3950 


20 


30 


53 48 


52 31 


51 12 


49 49 


46 57 


45 29 


4358 


42 24 


40 47 


38 50 


80 


40 


52 31 


51 17 


50 00 


48 42 


47 21 


45 57 


44 31 


43 04 


41 33 


40 00 


38 25 


40 


50 


51 16 


50 04 


48 50 


47 35 


46 17 


44 55 


43 33 


42 08 


40 41 


39 12 


37 41 


50 


6 OO 


49 59 
48 41 


4850 


. 47 39 


46 25 


45 10 


43 53 


42 34 


41 12 


39 49 
3854 


38 22 


36 54 


6 00 


lO 


47 35 


46 27 


45 16 


44 04 


42 49 


41 33 


40 15 


37 30 


36 06 


10 


20 


U'd 


46 20 


45 14 


44 07 


42 58 


41 45 


40 31 


3^ l6 


37 59 


36 39 


35 17 


20 


30 


45 05 


44 01 


42 56 


41 49 


40 41 


39 30 


37 02 


35 45 


34 27 


30 


40 


44 48 


43 49 


4248 


41 45 


40 41 


3? 35 


38 27 


37 16 


36 05 


34 50 


33 35 


18 


50 


43 30 


42 33 


41 34 


40 33 


39 32 


38 27 


37 22 


36 14 


35 05 


33 54 


32 42 


7 OO 


42 II 


. 41 16 


40 20 


3Q 21 
38 08 


38 23 


37 20 


36 18 


35 13 


34 06 


32 58 


31 48 


7 00 


10 


40 52 


3958 


39 04 


37 " 


36 12 


35 12 


34 10 


33 06 


32 00 


30 53 


10 


20 


3? 32 


38 41 


37 49 


3656 


36 01 


35 03 


34 06 


33 06 


32 05 


31 01 


. 29 57 


20 


30 


38 12 


37 23 


36 33 
35 10 


35 42 


34 49 


33 54 


32 59 


32 01 


31 03 


30 02 


20 01 


f2 


40 


36 51 


36 04 


34 27 


33 37 


32 44 


31 51 


30 56 


30 00 


29 02 


28 03 


40 


50 


35 30 


34 45 


34 00 


33 13 


32 25 


31 34 


30 43 


29 50 


28 57 


28 01 


27 04 


• 50 


8 OO 


3408 


33 26 


32 42 


31 56 


31 10 


30 22 


2933 


28 43 


27 52 


26 59 


26 05 


8 00 


lO 


32 47 


32 06 


31 24 


30 41 


29 57 
28 42 


29 II 


28 25 


27 37 


26 48 


25 57 


25 05 


10 


20 


31 25 


30 46 


30 06 


2Q 24 


27 59 


27 15 


26 29 


25 43 


24 54 


24 04 


20 


30 


30 02 


29 25 


28 47 


28 08 


27 28 


26 47 


26 04 


25 21 


24 36 


23 50 


23 03 


30 


40 


28 39 


28 04 


27 28 


2651 


26 13 


25 34 


24 53 


24 12 


23 30 


22 46 


22 02 


40 


50 


27 16 


26 43 


26 08 


25 33 


24 57 


24 20 


23 42 


23 02 


22 22 


21 41 


21 00 


50 


OO 


25 52 


25 20 


2448 


24 15 


23 41 


23 06 


22 30 


21 53 


21 14 


20 35 


1956 


00 


10 


24 28 


23 58 


23 27 


22 56 


22 24 


21 51 


21 17 


20 42 


20 07 


19 30 


18 53 


10 


so 

0^ M^ 


23 04 


22 36 


22 07 


21 37 


21 07 


20 36 


20 05 


IQ 32 


18 59 


18 24 


17 49 


20 


30 


21 39 


21 13 


20 45 


20 18 


19 50 


19 21 
1805 


18 51 


18 21 


17 50 


17 17 


16 43 


30 


40 


20 14 


19 49 


10 24 


1859 


18 33 


17 37 


17 09 


16 39 


16 09 


J5 38 


40 


50 


18 49 


18 26 


18 03 


17 39 


17 14 


16 49 


16 23 


»5 57 


15 30 


15 02 


14 34 


50 


lO OO 


17 23 


17 02 


16 40 


16 ig 


15 57 


15 33 


15 09 


14 45 


14 14 


13 54 


13 28 


10 00 


10 


15 57 


15 38 


15 18 


14 5^ 


14 37 


14 16 


13 55 


'3 32 


13 08 


12 45 


12 21 


10 


20 


14 32 


14 14 


13 56 


13 38 


13 19 


12 59 


12 39 


12 19 


" 59 


" 37 


" 15 


20 


30 


13 04 


12 48 


12 32 


12 17 


" 59 


II 42 


II 24 


II 06 


10 47 


10 28 


10 09 


30 


40 


11 38 


II 24 


II 10 


10 55 


10 40 


10 24 


10 09 


9 52 


9 36 


Q 19 


9 03 


40 


50 


10 14 


9 59 


9 46 


9 33 


9 21 


9 07 


853 


8 39 


8 25 


8 10 


7 54 


50 


11 OO 


8 44 


8 34 


8 23 


8 12 


8 02 


7 49 


7 38 


7 25 


7 13 


7 00 


6 47 


11 00 


10 


7 17 


7 08 


6 59 


6 50 


6 41 


631 


6 21 


6 II 


6 00 


5 50 


5 40 


10 


20 


5 49 


5 43 


536 


5 29 


5 21 


5 13 


5 05 


4 57 


4 49 


4 40 


4 32 


20 


30 


4 22 


4 17 


4 12 


4 07 


4 01 


3 55 


3 49 


3 43 


3 37 


3 30 


3 23 


30 


40 


2 55 


2 51 


2 48 


2 44 


2 40 


2 36 


2 32 


2 29 


2 25 


2 20 


2 16 


40 


50 


I 27 


I 26 


I 24 


I 22 


I 21 


I 18 


I 17 


I 14 


I 12 


I 10 


I 08 


50 


12 OO 


00 


00 


00 


00 


00 


00 


00 


00 

1 


00 


00 


00 


12 00 



In North lAtitnde, when the star is risin&r or East of the meridian, the tabulated azimuths are reckoned from North to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from North to West. 

In Sooth latitude, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from South to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from South to West. 

When the latitude and declination are of different name, the tables are to be entered with the supplement of the hour angle and the 
supplement of the tabulated azimuth is to be taken for the required true bearing. 
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AZIMUTH OR TRUE BEARING. 



liATlTUDK 620. 




DECIJNATION— SAME NAME AS— LATITUDE 






I^ATITUDE 62<'. 


Hour Angle. 


24° 


25° 


26° 


270 

/ 


28° 


290 


30° 

/ 


31«> 

f 


32"^ 

/ 


330 


340 


350 

— 
/ 


Hour Ani:le* 


]i« m* 


o / 


/ 


/ 


/ 


/ 


' 


» 


li. ni« 


OO 


i8o OO 


180 00 


180 00 


180 00 


180 00 


180 00 


180 00 


180 00 


180 00 


180 00 


180 00 


180 00 


00 


lO 


176 18. 


»76 15 


176 II 


176 07 


176 04 


175 59 


175 55 


175 50 


175 46 


175 41 


175 35 


175 29 


10 


20 


172 i6 


172 29 


172 22 


172 15 


172 07 


171 59 1 


171 51 


171 42 


171 33 


171 23 


171 12 


171 00 


20 


30 


16855 


16847 


168 36 


168 25 


168 14 


168 02 


167 49 


167 36 


167 22 


167 07 


166 52 


166 35 


SO 


40 


165 16 


165 03 


164 50 


164 36 


164 21 


164 06 


163 49 


163 32 


163 14 


162 54 


162 34 


162 12 


40 


50 


t6i 40 


161 24 


161 08 


160 50 


160 32 


160 13 


159 53 


159 32 


159 10 


158 46 


158 21 


157 55 


50 


1 OO 


158 07 


157 48 


157 28 


15708 


15646 


156 24 


156 01 


15536 


155 11 


154 44 


154 15 


153 47 


1 00 


lO 


154 36 


154 15 


153 52 


153 30 


153 05 


152 40 


152 14 


151 45 


151 16 


150 46 


150 13 


149 38 


10 


20 


151 09 


150 45 


150 21 


149 55 


149 28 


149 01 


148 31 


148 00 


147 29 


146 55 


146 19 


145 41 


20 


30 


M7 45 


147 20 


146 53 


146 25 


145 56 


145 26 


144 54 


144 21 


143 46 


143 09 


142 31 


141 50 


so 


40 


144 26 


143 59 


143 30 


143 01 


142 29 
13908 


141 57 


141 23 


140 47 


140 10 


139 32 


13851 


138 07 


40 

^ _r- 


50 


141 12 


140 43 


140 12 


139 40 


13833 


13758 


137 21 


136 41 


136 01 


135 18 


134 33 


50 


2 OO 


138 01 


137 31 


13658 


136 25 


135 51 


135 15 


134 38 


133 59 


133 18 


132 36 


131 51 


130 04 


2 00 


lO 


134 55 


134 22 


133 49 


133 14 


132 39 


132 02 


131 24 


130 43 


130 01 


129 18 


12833 


127 45 


10 


20 


131 52 


131 20 


130 46 


130 10 


129 33 


128 55 


128 16 


127 34 


126 51. 


126 07 


125 20 


124 31 


20 


30 


128 55 


128 21 


127 45 


127 09 


126 32 


125 52 


125 12 


124 30 


123 46 


123 01 


122 13 


121 2$ 


SO 


40 


126 01 


125 26 


124 51 


124 13 


123 34 


122 55 


122 14 


121 32 


120 47 


I20 01 


119 14 


118 24 


40 


50 


123 12 


122 36 


122 00 


121 22 


120 42 


120 02 


119 21 


118 38 


"7 54 


XI7 07 


116 20 


"5 29 


50 


3 OO 


lao 26 


119 50 


119 13 


118 35 


"7 55 


"7 15 


"6 33 


"5 50 


"5 05 


114 19 


"3 31 


112 41 


3 00 


10 


"7 43 


117 07 
114 28 


116 30 


"5 51 


115 12 


114 30 


113 48 


"3 c>5 


112 20 


III 34 


108 08 


10957 
107 18 


10 


20 


"5 05 


"3 50 


113 12 


112 32 


III 51 


III 09 


no 25 


10941 


108 55 


20 


30 


112 29 


III 52 


III 15 


no 36 


109 56 


109 15 


108 34 


107 51 


107 06 


106 20 


105 33 


laj 44 


SO 


40 


109 57 


109 20 


10843 


108 04 


107 24 


106 43 


106 02 


105 19 


104 34 
102 06 


103 50 


103 03 


102 14 


40 


50 


107 28 


106 51 


106 13 


105 34 


104 55 


104 15 


10333 


102 50 


lOI 21 


100 35 


99 47 


50 


4 OO 


105 02 


104 25 


103 47 


103 09 


102 29 


101 50 


lOI 08 


100 26 


9942 


9858 


98 13 


97 25 


4 00 


10 


102 38 


102 01 


loi 24 


100 45 


100 06 


99 26 


^S 


98 P3 


97 20 


9637 


95 51 


9505 


10 


20 


100 16 


99 39 


99 03 


98 25 


97 45 


97 06 


95 45 


95 02 


94 18 


93 34 


92 47 


20 


30 


97 56 


97 20 


9643 


96 06 


95 27 


94 48 


9408 


93 27 


92 46 


92 03 
8950 


91 19 


90 34 
88 23 


SO 


40 


95 39 


95 04 


94 27 


93 49 


93 11 


92 32 


91 53 
89 40 


91 12 
89 00 


qo 31 
88 20 


89 07 


40 


60 

1 


93 24 


92 48 


92 12 


91 35 


90 57 


90 19 


87 39 


8656 


86 13 


50 


5 OO 


01 09 

8857 


^^. 


89 59 


89 22 


8845 


88 07 


87 28 


8649 


86 10 


85 29 


84 47 


84 Op 
81 58 


5 00 


10 


87 47 


87 II 


8634 


!5 57 
8348 


85 19 


8441 


84 01 


83 21 


82 40 


10  


20 


86 46 


86 12 


8537 


85 01 


84 25 


83 11 


82 33 


81 54 


81 15 


8035 


79 54 


20 


80 


8436 


84 02 


83 27 


82 52 


82 16 


81 40 


81 03 


80 27 


79 49 


79 10 


7831 


77 50 


SO 


40 


82 26 


81 53 


81 19 


8044 


80 10 


79 34 


7857 


78 22 


77 45 


77 06 


76 28 


75 49 
7348 


40 


50 


80 19 


7946 


79 12 


7838 


7805 


77 29 


7654 


76 18 


7542 


75 05 


74 27 


50 


6 OO 


78 12 


77 40 


77 06 


7633 


75 59 


75 24 


74 49 


74 15 


73 39 


73 03 


72 26 


71 48 


00 


lO 


76 05 


75 33 


7500 


74 28 


73 54 


73 21 


72 47 


72 12 


71 37 


71 02 


70 25 


6948 


10 


20 


73 59 


73 28 


7256 


72 23 


71 51 


71 18 


70 45 


70 II 


69 37 


69 02 


68 27 


6751 


20 


SO 


71 54 


71 23 


70 51 


70 19 


6948 


69 16 


6843 


68 09 


6736 


67 02 


66 28 


65 52 


SO 


40 


6948 


69 17 


6847 


68 16 


67 45 


67 13 


66 41 


66 09 
6408 


6536 


65 03 


64 30 


63 55 


40 


50 


67 43 


67 14 


6644 


66 13 


65 42 


65 12 


6440 


6336 


63 04 


62 31 


61 57 


50 


7 OO 


6538 


65 09 


64 40 


64 10 


63 40 


63 09 


S^ 


62 09 


61 37 


61 05 


S^ 


60 01 


7 00 


lO 


63 32 


63 04 


62 35 


62 06 


61 37 


61 08 


60 07 
5808 


5938 


59 07 


5804 


10 


20 
SO 


61 28 


61 00 


60 32 


60 04 


59 35 


5906 


5837 


57 39 


57 09 


5638 


56 07 


20 


59 23 


5856 


58 28 


5800 


57 33 


57 05 


5637 


5608 


55 40 


55 10 


54 41 


54 11 


SO 


40 


57 17 


56 51 


56 24 


55 57 


55 30 


5503 


54 36 


5406 


53 41 


53 12 


52 43 


52 14 
50 18 


40 1 


50 


55 12 


54 46 


54 20 


53 54 


53 28 


53 02 


52 34 


52 07 


51 41 


51 14 


5047 


50 


8 OO 


53 05 


52 40 


52 15 


51 50 


51 24 


50 59 


5033 


50 07 


49 41 


49 15 


4847 


48 21 


8 00 


J2 


50 59 


50 35 


50 11 


49 45 


49 21 


4857 


48 32 


48 06 


47 42 


' 47 16 


46 50 


46 23 


10 1 


20 


48 52 


48 29 


48 06 


47 41 


47 18 


46 54 


46 29 


4606 


45 42 


45 16 


44 52 


44 27 


20 


SO 


46 45 


46 22 


46 00 


45 37 


45 13 


44 51 


44 27 


44 04 


43 41 


43 17 


42 54 


42 29 


SO 


40 


44 37 
42 28 


44 15 


43 53 


43 31 


43 09 


42 47 


42 25 


42 03 


41 40 


41 17 


40 54 


40 31 


40 


50 


42 08 


41 46 


41 25 


41 04 


4043 


40 21 


40 00 


39 39 


39 17 


38 55 


3833 


50 


9 OO 


40 19 


39 59 


39 39 


39 18 


3858 


3839 


38 18 


37 57 


37 37 


37 16 


36 55 


36 34 


9 00 


lO 


3809 


37 50 


37 31 


37 12 


36 52 


3633 


36 13 


35 54 


35 35 


35 15 


34 55 


34 35 


10 


20 


35 59 


35 41 


35 22 


35 04 


34 46 


34 27 


34 09 


33 51 


33 32 


33 14 


32 55 


32 35 


20 


SO 


3348 


33 31 


33 14 


32 57 


32 39 


32 22 


32 04 


31 46 


31 29 


31 12 


3054 


30 36 


SO 


40 


31 36 


31 20 


31 04 


30 47 


30 32 


SJ§ 


29 59 


29 42 


29 25 


29 09 


28 52 


2835 


40 


50 


.29 24 


29 09 


2853 


28 38 


28 23 


27 53 


27 37 


27 22 


1 27 07 


26 51 


26 35 


50 


lO OO 


27 11 


26 57 


26 43 


26 2Q 
24 iS 


26 14 


26 01 


25 46 


25 32 


25 17 


25 03 


2449 


24 35 


10 00 


lO 


24 57 


24 45 


24 31 


24 06 


23 52 


23 39 


23.26 


23 13 


23 00 


22 46 


22 33 


10 


20 


22 43 


22 31 


22 19 


22 07 


21 56 


21 44 


21 32 


21 20 


21 09 


20 56 


20 44 


2031 


20 


30 


20 29 


20 18 


20 07 


19 57 


19 46 


19 34 


19 24 


19 13 


19 02 


18 51 


18 41 


1830 


SO 


40 


18 13 


18 04 


17 54 


17 44 


17 35 


17 25 


17 15 


17 06 


16 57 


1 16 46 


16 37 


16 27 


40 


50 

1 


15 5<^ 


1549 


15 41 


15 33 


15 24 


15 15 


15 07 


1458 


14 50 


14 42 


14 33 


14 24 


50 


11 OO 


13 42 


13 35 


13 27 


13 20 


13 13 


13 05 


12 58 


12 51 


12 44 


12 36 


12 29 


12 21 


11 00 


10 


II 25 


II 20 


II 14 


II 08 


11 02 


10 55 


10 49 


10 43 


10 36 


 10 31 


10 24 


10 18 


10 1 


20 


9 09 


9 04 
6 49 


859 


854 


8 49 


845 


8 39 


835 


8 29 


825 


8 20 


8 15 


20 ' 


30 


651 


6 45 


6 41 


637 


633 


6 29 


6 26 


623 


6 18 


6 14 


6 ri 


SO 


40 


4 35 


4 33 


4 29 


4 27 


4 25 


4 22 


4 20 


4 17 


4 15 


4 13 


4 10 


4 08 


40 


50 


2 17 


2 16 


2 15 


2 14 


2 12 


2 II 


2 10 


2 09 


2 07 


2 06 


2 05 


2 03 


50 


12 OO 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


12 00 



In North latltnde, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from North to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from North to West. 

In South latitude, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from South to East; and 
when the star is setting or West of the meriman, the tabulated azimuths are reckoned from South to West. 

When the latitude and declination are of different name, the tables are to be entered with the supplement of the hour angle, and the 
supplement of the tabulated azimuth is to be taken for the required true bearing. 
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AZIMUTH OR TRUE BEARING. 



LATITUDE 03O. 



DECUNATION— SAME NAME AS— I^ATITUDE. 



liATlTUDE 63< 



Hour Angle* 



O 



2 



» 



6 



9 



lO 



11 




12 



in. 
OO 
10 
30 
30 
40 
60 

OO 
lO 
30 
30 
40 
50 

OO 
lO 
20 
30 
40 
60 

OO 
10 
20 
SO 
40 
50 

OO 
lO 
20 
30 

40 i 
50 I 

OO 
lO 
20 

30 I 

40 

50 

OO 
10 
20 
30 
40 
50 

OO 
lO 
20 
30 
40 
50 

OO 
10 
20 
30 
40 
50 

OO 
10 
20 
30 
40 
50 

OO 
lO 
20 
30 
40 
50 

OO 
lO 
20 
30 
40 
50 
OO 



8o OO 

75 M 
TO 49 

66 17 
6i 48 
57 26 

53 " 
49 02 
45 00 
41 07 
37 22 
33 46 

30 16 
26 55 
23 41 
20 33 
17 33 
M 39 

II 50 
09 07 
06 29 

03 55 
01 24 

9S58 



96 37 

94 17 

2 01 

48 

8738 

85 28 



% 



83 21 
81 16 

79 13 
77 10 
75 09 
73 10 

71 10 
69 II 

67 15 
65 17 
63 20 
61 24 

59 29 
57 32 
55 37 



53 41 


5» 


46 


49 50 


47 54 


45 58 


44 


01 


42 


05 


40 


oS 


38 


II 


36 


n 


34 


15 


32 


17 


30 


IS 


28 


19 


26 


20 


24 


20 


22 


20 


20 


19 


18 


18 


16 


17 


14 


15 


12 


14 


10 


12 


8 


10 


6 06 


4 05 


2 


03 





00 



180 00 

175 17 

170 35 

16558 
161 23 

156 56 

152 36 
148 23 
144 18 
140 22 
136 34 
132 56 

129 25 
126 03 
122 47 
119 40 
116 39 

113 45 

no 56 
loS 13 

105 35 

103 02 

10b 34 

98 09 

95 48 
93 28 
91 14 
89 02 
86 51 

84 44 

82 37 
8033 
78 30 
76 28 
74 28 
72 30 

70 31 
68 34 

6637 
64 42 
62 45 
60 50 

5856 

57 00 

55 05 

53 " 
51 16 

49 22 

47 26 

45 32 

43 37 
41 41 

39 45 
37 49 

35 52 
33 55 
31 58 
30 00 
28 02 
26 04 

24 05 
22 07 

20 07 

18 aS 

16 07 

14 07 

12 07 
10 05 



8 
6 

4 

2 



05 

04 

03 
01 



80 00 

75 09 

70 21 

65 37 
60 57 
56 24 

5» 59 

47 41 
43 33 
39 34 
35 44 
32 03 

28 31 
25 07 
21 53 

18 44 

J5 43 
12 50 

10 02 > 
07 18 
04 41 
02 09 
99 41 
97 17 

94 56 

92 39 
90 24 
88 12 
86 04 

8357 

81 52 

79 48 
77 46 
75 46 
73 47 

71 49 

69 52 

67 55 

66 00 

64 04 
62 09 
60 15 

58 22 

56 28 
54 34 
52 40 
50 46 

48 52 



I 46 


59 


45 05 


43 
41 


11 
16 


39 
37 


21 

26 


35 30 



33 34 
31 39 
29 42 

27 45 
25 4*^ 



23 


50 


21 


53 


19 54 


17 


56 


15 


57 


13 


58 



o 00 



II 58 

10 00 

7 59 
6 00 

4 00 

2 00 

o 00 



39<' 



o / 

80 00 
75 02 

70 06 

65 15 

60 28 

5548 

51 18 
46 56 

42 45 
3842 

34 50 
31 08 

27 33 

24 09 

20 53 
17 45 

14 44 
II 51 

09 03 
06 21 

03 45 
01 13 

98 46 
96 22 

94 03 
91 47 
89 34 
87 22 

85 15 
8309 

81 05 
79 02 
77 02 
75 02 
73 04 

71 08 

69 II 

67 15 
65 22 
63 27 

61 33 
59 40 

57 48 
s55 54 
54 02 

52 09 
50 17 
48 23 

46 30 
44 38 
42 44 
40 51 
3857 
37 03 

35 09 
33 14 
31 20 
29 23 
27 28 

25 32 

23 36 

21 39 

19 43 
17 45 

15 47 
13 50 



II 

9 

7 

5 

3 
I 




51 
53 
54 
56 
57 
59 
00 



4QP \ 41 



I 



o ' 
80 00 

74 54 
69 49 
64 50 
59 56 
55 II 

50 35 
46 08 

41 52 
37 47 
33 52 
30 08 

26 33 
23 08 
19 52 
16 43 
13 42 
10 49 

08 03 
05 21 
02 46 
00 15 
97 49 
95 26 



^ 



93 08 

53 

41 
86 31 

84 25 
82 20 

80 17 
78 16 
76 16 

74 17 
72 20 

70 26 

68 30 

6635 
64 42 
62 49 
6056 
59 05 

57 12 
55 20 
53 29 
51 37 
49 45 
47 54 

46 02 

44 10 
42 17 
40 25 

38 33 
36 40 

34 46 
32 52 
30 59 

29 05 

27 II 

25 16 

23 21 
21 25 
19 30 

17 33 
15 37 
13 40 

II 43 
9 46 



49 
53 



3 55 
258 
o 00 



42° I 43< 



440 45c 



o ' 
80 00 

74 44 
69 32 

64 24 

59 23 
54 30 

49 48 
45 17 
40 57 
36 48 
32 52 
29 06 

25 30 
22 04 

18 48 

15 39 
12 39 
09 46 

07 00 
04 20 

01 45 
99 16 
96 51 
94 30 

8748 
85 40 
8333 
81 30 

79 28 
77 28 

75 30 
73 33 
71 37 
69 42 

67 48 

65 55 
64 03 
62 II 
60 
58 



ic 

2t 



II 

9 
7 
5 

3 
I 
o 



56 37 
54 46 
52 56 
51 05 
49 15 
47 25 

45 34 
43 42 
41 51 
40 00 
38 08 
36 16 

34 25 
32 33 
30 40 

28 47 
26 53 
25 00 

23 06 
21 II 

19 17 
17 22 

15 27 
13 32 



36 
40 

44 
48 

52 

56 
00 



o t 

180 00 

174 35 
169 12 

163 55 
158 46 

153 47 

148 58 
144 22 

139 58 
135 46 
131 47 
127 59 

124 22 
120 56 
117 40 
114 32 
III 32 
108 41 

105 55 

103 16 

100 42 

98 14 

95 50 

93 31 

91 j6 

89 02 
^^ 53 
84 45 
82 42 
80 39 



7838 
76 40 

74 43 
72 47 
70 52 
68 58 



I L 



67 05 

65 14 
63 23 
61 32 

59 41 

57 51 

56 02 

54 II 
52 22 

50 33 
48 43 
46 54 



45 04 
43 15 
41 23 
39 34 
37 44 
35 54 

34 02 
32 II 
30 20 

28 2S 
26 36 

24 43 

22 50 

20 57 
19 04 
17 II 

15 17 
13 22 

II 28 

9 34 
7 40 
5 45 
3 50 

I 55 
o 00 



99 36 
97 10 

94 47 
92 29 

90 14 
88 03 

85 55 
83 49 
81 47 
79 45 



77 46 
75 49 ! 
73 53 
71 59 I 
70 05 
68 13 

66 21 
64 30 
62 40 
60 50 
59 01 
57 13 

55 24 

53 35 

51 47 

49 59 
48 II 

46 23 

44 34 
42 46 

40 57 
39 08 
37 iS 
35 29 

33 39 

31 49 

29 5<i 

28 08 

26 17 

24 26 

22 34 
20 43 

18 51 

16 :s8 
15 06 
13 14 

II 21 



9 

7 
5 
3 
I 



27 
35 
41 
47 
53 



/ 




180 00 ' I 


174 24 




i68 50 


T 


163 24 


I 


158 05 




15258 




148 03 




143 22 

138 54 






13438 




130 36 




126 48 




123 10 




119 44 




116 27 I 


113 21 I 


I 10 22 I 


107 31 I 


104 46 I 


102 08 


I 



O ' 

[80 00 
174 II 
[68 27 
162 49 
[57 21 
«52 05 

147 03 
[42 16 

137 44 
133 26 
[29 22 

f25 32 

f2I 53 
18 27 

15 12 

;i2 05 
[0908 
106 17 

03 35 
00 50 
98 28 
96 02 
93 42 
91 25 

89 12 

87 03 
84 56 
82 52 
80 51 

7851 

76 54 
74 58 
73 03 
71 09 
69 17 
67 26 

6536 
65 46 

61 58 
60 09 
58 21 
56 34 

54 47 
52 59 
51 12 
49 25 
47 38 
45 51 

44 03 
42 16 
40 28 
3« 41 
36 53 
35 04 

33 i<'> 
31 27 

29 38 
27 49 

25 50 
24 09 

22 19 

20 28 
18 38 

16 47 
14 55 
13 04 

II 13 
9 21 



o 00 



7 
5 

3 
I 

o 



2Q 

37 
44 
53 
00 




180 00 

173 58 
168 00 
162 10 
156 32 
151 08 



145 59 
141 05 
136 29 
132 oS 
128 02 
124 12 

120 33 
117 07 

113 53 
no 47 

107 50 
105 03 

102 22 

99 46 

97 17 

94 53 

92 35 
90 20 

88 09 
86 01 

8354 
81 54 
79 53 
77 55 

76 00 
74 05 
72 12 
70 20 
iH 29 
66 40 

64 51 

^3 03 
61 16 

59 28 

57 42 

55 55 

54 09 
52 23 
50 36 
48 51 
47 05 
45 20 

43 33 
41 47 
40 00 

38 14 

36 2S 

34 40 

32 53 
31 05 
2t> 17 
27 29 

25 41 

23 53 

22 04 

20 14 
18 24 
16 35 
14 44 
12 54 

II 05 
9 14 
7 24 

5 36 

3 41 

I 51 
o 00 



I 



80 00 

73 42 
67 30 

61 28 

55 38 

50 04 

44 48 
39 49 

35 08 
30 44 

26 37 

22 46 

19 07 

15 42 
12 28 

09 24 
06 29 
03 44 

1 01 03 

98 31 
96 04 

93 42 
91 26 
89 12 

8703 
84 57 
82 53 
8053 
78 55 
76 59 

75 04 
73 II 
71 20 

69 30 
67 40 

65 52 

64 04 

62 17 
60 32 
5846 
57 00 
55 16 

53 30 

51 45 
50 01 
48 17 
46 32 
44 48 

43 02 
41 17 
39 32 

37 47 

36 01 

34 16 

32 29 
30 43 
28 57 

27 10 
25 22 

23 35 

21 48 

19 59 
18 II 

16 23 

14 35 

12 45 

10 56 
9 ^ 



07 
18 
28 
40 , 
50 I 
00 ' 



470 



80 00 

73 25 

6657 

60 40 

54 37 

48 53 

43 29 

38 24 

33 39 

29 12 

25 04 
21 12 

17 34 
14 10 
10 58 

07 56 
05 04 
02 19 

99 42 
97 II 
94 47 
92 27 
90 12 
88 02 

85 54 
83 50 

81 49 
79 50 
77 54 
76 00 

74 06 
72 16 
70 26 
68 36 
66 49 
65 03 

63 17 

61 31 

59 46 
58 02 
56 18 
54 35 

52 51 

51 07 

49 24 
47 40 
45 57 

44 14 

42 31 
40 47 

39 04 
37 19 
35 35 
33 50 

32 05 

30 21 , 

28 35 

26 50 

25 03 

23 i** 

21 34 
19 45 
17 58 
16 n 

14 23 
12 36 

10 49 
9 01 

7 13 
5 25 
3 37 
I 4*^ 
o 00 



Hoar Angle. 



b. 
O 



2 



3 



6 



9 



10 



11 



12 



00 
10 
20 
30 
40 
50 I 

00 ; 

10 I 
20 ' 
30 
40 
50 

00 
10 

20 ; 

30 j 

40 ' 
50 

00 I 

10 

20 

30 . 

40 

50 

00 
10 
20 
30 
40 
50 

00 
10 

ao , 

30 

40 

50 

00 
10 
20 
30 
40 I 

50 

I 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 

40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 
00 



In North Uiltade, when the star is risinz or East of the meridian, the cabiilated azimuths are reckoned from North to East; and 
\s hen the star is setting or West of the meridian, the tabulated azimuths are reckoned from North to West. 

In South latitude, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from South to East; and 
when the star is setting jr West of the meridian, the tabulated azimuths are reckoned from South to West. 

When the latitude and derllnatlon are of different name, the tables are to be entered with the supplement of the hour angle and the 
supplement of the tabulated azimuth! s to be taken for the required true bearing. 
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AZIMUTH OR TRUE BEARING. 



LATITUDE 620. 



DECLINATION— SAME NAME AS-LATITUDE. 



UILTITIJ1>E e2o. 



Hour Anffle. ! 48^ 49^ 



.1 



b. 
O 



6 



K 



9 



lO 



11 



12 



OO 
lO 
20 

ao 

40 
50 

OO 
10 
20 
30 
40 
50 

OO 
lO 
20 
SO 
40 
50 

OO 
10 
20 
30 
40 
50 

OO 
10 
20 
30 
40 
50 

OO 
10 
20 
30 
40 
50 

OO 
10 
20 
30 
40 
50 

OO 
10 
20 
30 
40 
50 

OO 
10 
20 
30 
40 
50 

OO 
lO 
20 
30 
40 
50 

OO 
10 
20 
30 
40 
50 

OO 

lO I 
20 
30 j 
40 ! 
50 ' 
OO 



So OO 
73 o6 
66 19 

59 45 
53 29 
47 34 

42 01 

36 51 
52 02 

37 34 
23 25 
19 33 

15 57 
12 33 
09 24 
06 24 

03 3.^ 
00 51 

98 18 

95 4« 
93 27 
91 10 

^57 
86 4S 



84 44 
82 42 
80 43 
78 46 
76 52 
74 59 



73 08 
71 19 
69 31 
67 43 
65 57 
64 13 

62 28 
60 44 

59 01 
57 17 
55 35 
53 53 



180 00 
172 44 
165 37 
158 44 
152 13 
146 05 

140 24 

155 07 
130 16 
125 46 
121 37 
117 47 

114 II 
no 52 
107 44 

1Q4 45 
loi 58 

99 19 

9648 
94 23 
92 03 

h 49 
^7 39 
85 33 

83 31 
81 31 
79 34 
77 39 ' 
75 47 
73 57 

72 07 
70 20 

^>8 34 
66 4S 
65 04 
63 22 



61 38 

59 55 
5« 14 
56 33 
54 51 
53 10 



52 n 


51 29 


50 28 


49 48 


48 47 


48 08 


47 05 


46 27 


45 23 


44 47 


43 41 


43 06 


41 58 


41 25 


40 16 


39 45 


38 34 


38 03 


3<> 5» 


36 22 


35 OS 


34 41 


33 24 


32 57 


31 41 


31 16 


29 57 


29 34 


28 13 


27 51 


26 30 


26 08 


24 44 


24 25 


23 00 


22 42 


21 15 


20 58 


19 30 


19 14 


J7 44 


17 30 


15 58 


15 46 


14 13 


14 01 


12 27 


12 17 


10 40 


10 31 


854 


8 47 


7 08 


7 01 


5 20 


5 16 


3 34 


3 31 


I 47 


I 45 


00 


00 



50° 



So 00 
72 17 
64 46 

57 3-i 
50 45 
44 25 

38 34 
33 13 

28 18 

23 48 
19 40 

15 50 

12 18 

09 or 

05 56 
03 02 
00 18 
97 42 

95 14 
92 52 

90 35 
88 24 
P6 17 
84 14 

82 14 
80 17 
78 23 

76 31 
74 4t 
72 53 




71 04 
69 20 j 

67 35 I 

65 52 : 
64 09 
62 28 

60 46 
59 06 
57 25 
55 46 
54 06 
52 27 

50 48 
49 08 
47 29 
45 50 

44 'O 

42 31 
40 51 

39 12 
37 32 
35 52 
34 12 
32 32 

30 50 
29 09 

27 29 

25 47 
24 05 
22 23 

20 41 
18 58 
17 16 

15 33 
13 50 
12 07 

10 23 
8 40 



6 

5 
3 
I 

o 



55 
12 

38 

44 
00 



. o f 
180 00 
171 47 
163 47 
156 II 
149 04 
14a 31 

136 32 
131 06 
126 10 
121 39 
"7 33 
"3 47 

no 18 
107 04 
104 03 
loi 14 

98 32 
96 01 

93 37 
91 18 I 

89 05 I 
8/j 57 I 

84 53 
82 53 

80 56 

 79 01 

 77 10 
, 75 20 

73 32 
I 71 47 

! 70 01 



65 18 

66 36 
64 51 
63 13 
6x 33 

5? 54 
58 15 
56 37 
54 59 
53 20 
51 42* 

50 04 
48 27 
46 49 
45 12 
43 34 
41 56 

40 17 
38 40 
37 01 
35 23 
33 44 
32 05 

30 26 

28 46 

27 06 

25 26 

23 45 
22 05 

20 24 

1843 
17 01 
15 20 
13 38 

n 57 

10 14 
8 32 



6 
5 
3 
I 
o 



50 
07 
25 
42 
00 



52° ! 530 



180 00 
171 II 
162 3S 

154 35 
147 07 
140 21 

134 14 
128 44 

123 47 
119 18 

115 15 
1" 33 
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89 39 
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60 37 

59 CO 
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26 43 
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161 14 
152 40 
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131 37 
126 04 

121 09 
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109 08 
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90 07 
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76 22 
74 36 
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71 09 
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67 47 I 
66 09 ' 
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bi 16 
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58 03 
56 29 
54 55 
53 20 

51 45 
50 II 

.48 37 
47 02 
45 27 
43 52 
42 18 

40 43 

39 08 
37 33 
35 58 
34 22 
32 46 
31 10 

29 33 

27 56 
26 20 
24 42 

23 05 
21 27 




20 06 

18 27 


10 49 
18 II 


16 47 


16 32 . 


15 07 


14 54 


13 27 


13 15 


II 47 


II 36 


10 05 


8 18 
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6 44 
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5 03 


4 59 


3 22 


3 19 


I 41 
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23 05 
18 14 

13 54 
10 02 
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00 
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95 07 
92 41 
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88 14 
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80 19 
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69 53 
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66 36 
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25 
50 
16 



48 

10 
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16 
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57 08 
55 34 
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52 28 
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46 17 
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38 32 
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35 24 
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25 56 
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21 07 
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17 54 
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13 03 
II 27 
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92 49 
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80 29 
78 40 
76 54 
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65 24 
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62 18 

60 45 
59 13 
57 42 

56 10 
54 38 
53 08 
51 36 
50 05 
48 34 

47 03 
45 32 
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42 30 
40 58 
39 26 

37 55 
36 23 

34 50 
33 18 
31 45 
30 12 

28 38 
27 04 
25 31 
23 56 
22 23 
20 47 

19 13 
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16 02 
14 27 
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" 15 

9 39 
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26 
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139 26 
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107 20 

103 38 

100 22 

97 26 
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37 

59 
70 24 
6849 

67 15 
65 42 

64 II 
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58 og 
56 40 



28 10 
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25 06 

23 34 
22 00 

20 27 

i3 54 
17 20 

15 46 

14 13 
12 38 
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20 

45 
10 
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00 
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02 

7 53 
85 51 
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I? 
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80 16 > 
78 33 
51 
II 

34 



76 
75 
73 



72 00 
70 26 
68 54 
67 23 

65 53 
64 23 

62 53 
61 26 

59 58 
58 30 
57 02 
55 36 



55 09 


54 09 


53 04 


53 40 


52 41 


51 40 


52 11 


51 14 


50 15 


50 43 


49 48 


48 51 


49 13 


4S 20 


47 26 


47 45 


46 54 


46 00 


46 16 


45 26 


44 35 


44 46 


43 58 


43 10 


43 «6 


42 31 


41 44 


41 47 


41 03 


40 18 


40 17 


39 35 


38 52 


3848 


3^ 07 


37 25 


37 16 


3638 


35 59 


35 46 


35 10 


34 32 


34 16 


33 41 


33 05 


32 45 


32 12 


31 37 


31 14 


30 42 


30 09 


29 42 


29 12 


28 40 



27 41 

26 II 

24 40 
23 09 

21 38 
20 06 

18 35 
17 02 

15 30 
'3 58 
12 25 
10 52 
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20 


7 
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M 1 
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3 


07 
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07 
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133 32 
124 14 I 
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106 47 

102 54 

99 32 

96 35 
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89 17 



31 

. 17 
87 12 

85 13 
83 21 

81 33 

79 50 
7807 

76 30 
74 55 
73 21 
71 49 

70 18 
6849 
67 21 

65 54 
64 26 

63 01 

61 35 
60 09 

58 44 
57 19 
55 54 
54 29 



I 



27 12 

25 43 , 

24 15 I 

22 45 I 
21 16 

19 45 

18 15 
16 45 I 
15 14 ' 
13 44 
12 12 
10 41 I 



I 



180 00 
156 36 
138 25 
125 47 
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25 



o 00 
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92 33 
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88 05 
F6 06 

84 13 
82 26 
80 44 
79 05 

77 29 
75 55 
74 24 
72 55 
71 27 
70 00 

68 35 
67 09 

65 45 
64 22 

62 59 
61 36 

60 13 

58 5t 
57 29 
56 06 
54 44 
53 23 

52 00 

50 38 

49 15 

47 53 
46 30 

45 07 

43 44 
42 20 

40 57 

39 32 

38 oS 

36 44 

35 »S 

33 53 
32 28 
3» 02 
29 36 
28 09 

26 43 
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23 47 
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O 



2 



3 



6 



10 



11 



12 



in. 
00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 
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40 
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50 

00 
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20 
SO 
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00 



In North latltode, when the star is risin;^ or East of the meridian, the tabulated azimuths are reckoned from North to Hast; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from North to West. 

In South latitude, when the star is rising or Eaf:t of the meridian, the tabulated azimuths are reckoned from South to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from South to West. 

When the latltnde and declination are of dllTerent name, the tables are to be entered with the supplement of the hour angle and the 
supplement of the tabulated azimuth is to betaken for the required true bearing. 
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AZIMUTH OR TRUE BEARING. 





liATITUDE 03<'. 




DKCI^INATION— SA] 


VIE NA> 


IE AS—] 

66° 

/ 


[.ATITU 
67° 


DE. 




1 

LATITVDB 6S°. 




Hour Allele. 


60° 
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01° 

— — 1 
/ 


«S° 

/ 


63° 

/ 


«4o 

/ 


65° 1 


68° 


60° 

/ 


70° 


1 
Hoar Allele. 
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li» m* 


/ 


/ 


/ 


/ 


li« nia 




O OO 


i8o oc 


180 00 




00 


00 


00 


00 


00 


00 


00 


00 


00 




lO 


147 40 


128 52 


88"54 


48 00 


27 54 


19 17 


14 12 


II 01 


852 


7 18 


6 06 


10 




SO 


127 19 


no 32 


87 4h 


64 23 i 


46 24 


34 25 


26 29 


21 04 


17 09 


14 14 


12 00 


so 




90 


"5 30 


102 17 


86 41 


70 35 


56 15 


44 49 


36 06 


29 31 


24 29 


20 35 


17 29 


30 




40 


»o7 59 


97 24 


85 35 


73 23 


61 49 


51 40 


43 »2 

48 21 


36 18 


30 42 


a6 09 


22 27 


40 




50 


102 43 


93 59 


84 2S 


74 40 


65 05 


56 13 


41 35 


3548 


30 57 


26 50 


50 




1 OO 


98 44 


9! iS 


83 22 


75 10 


67 01 


59 16 


52 05 


4538 


39 56 


34 57 


3038 


1 00 




10 


95 30 


89 04 


82 16 


75 14 


68 09 


61 17 


54 46 
56 41 


48 44 


43 14 


38 17 


33 53 


10 




ao 


92 46 


87 07 


81 09 


75 00 


68 50 


62 38 


51 04 


45 49 


41 00 


36 37 


SO 




30 


90 24 


Ss 20 


80 02 


74 34 


69 01 


63 28 


58 02 


52 50 


47 52 


43 13 


38 55 
4048 


30 




40 


As 14 


8541 


78 55 


74 00 


6859 


63 57 


5858 


54 06 


49 26 


44 59 


40 




50 


86 17 


82 08 


77 49 


73 20 


68 46 


64 10 


59 34 


55 02 


5038 


46 24 


42 20 


50 1 




2 OO 


84 27 


So 39 


76 41 < 


^- 72 36 


68 24 
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59 54 


55 40 


51 32 


47 29 
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79 13 


75 34 
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67 55 
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44 35 
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70 57 


67 21 


6341 


60 00 


56 17 


52 35 


4856 


45 21 
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30 
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76 28 


73 19 


70 04 


66 42 


63 18 


59 49 


56 20 


52 50 


49 21 


4556 


30 




40 


77 59 


75 09 


72 II 


69 08 


66 00 


62 48 


59 32 


56 15 


52 56 


4938 


46 20 


40 




60 


76 30 


73 50 


71 03 


68 II 


65 14 


62 13 


59 09 


56 03 


52 54 


49 45 


46 39 


50 




8 OO 


75 03 


72 32 


69 55 


67 13 


64 26 


61 35 


5841 


55 44 


52 45 


49 45 


46 44 


3 00 
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73 3« 


71 14 


6i46 


66 13 


63 35 


60 54 


58 09 


55 21 


52 31 


49 39 


46 45 
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72 13 


69 58 


67 37 


65 13 
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60 II 


57 34 


54 54 


52 12 


49 27 


46 41 


SO 
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68 40 


66 28 


64 10 


61 48 


5? 24 
58 35 


56 55 


54 22 


51 47 


49 II 
4850 


46 31 


30 




40 


69 28 
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65 19 
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51 20 


46 17 


40 
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63 40 


61 49 
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57 58 
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53 54 


51 47 
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47 25 


45 09 


10 




30 


64 06 


62 24 


60 39 


5850 


5658 


55 02 


53 04 


51 03 


46 50 


44 40 


SO 




30 


62 47 


61 09 


5928 


57 44 


55 56 


54 06 


52 II 


50 16 


48 16 


46 13 


44 06 


30 




40 


61 2S 


59 54 
5838 


58 17 


56 37 


54 53 


5308 


51 19 


49 27 


47 32 


45 34 


43 34 


40 




60 


60 09 


57 05 


55 29 


53 50 


52 08 


50 24 


48 37 


4647 


44 54 


42 57 


50 




6 OO 


5849 


57 22 


55 53 


54 21 


52 46 


51 09 


49 28 


47 45 


45 59 


44 10 


42 18 


5 00 




10 


57 50 


5606 


54 41 


53 12 


51 40 


50 07 


48 30 


46 51 


45 10 


43 2S 


41 37 


10 




SO 


56 10 


54 51 


53 2S 


52 04 


50 36 


49 05 


47 32 


45 57 


44 19 


42 38 


40 55 


SO 




30 


54 51 


53 34 


32 15 


50 53 


49 28 


48 02 


46 33 


45 02 


43 27 


41 50 


40 10 


30 




40 


53 32 


52 18 


5» 01 


49 43 


48 22 


4658 


45 32 


44 04 
43 06 


42 33 


40 59 


39 24 
3836 


40 




60 


52 13 


51 02 


49 48 


4832 


47 14 


45 54 


44 31 


41 39 


40 09 


50 




6 OO 


50 53 


1 49 44 


48 34 


47 21 


46 05 


1 44 49 


43 29 


42 07 


40 42 


39 16 


I 37 47 


6 00 
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49 33 
48 13 


48 27 


47 19 


46 09 


44 57 


43 42 


42 26 


41 07 


39 46 
3848 


38 23 


3657 
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1 47 10 


46 04 


44 56 


43 47 


42 35 


41 22 


40 06 


37 28 
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52 




30 


46 53 


45 52 


; 44 49 


43 44 


42 36 


41 28 


40 16 


39 04 
38 01 


37 49 


36 33 


35 13 


30 1 




40 


45 32 


44 34 


: 43 33 


1 42 30 


41 25 


40 20 


30 12 


36 49 
3548 


35 35 


1 M 19 


40 • 




60 


44 II 


43 '4 


42 16 


41 17 


40 14 


39 " 


38 06 


3658 


3438 


' 33 24 
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7 OO 


42 51 


41 56 


41 00 


40 02 


39 03 


38 01 


3658 


35 54 


34 47 


33 38 


32 28 


7 00 




10 


41 29 


40 36 


1 39 42 
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3750 


36 51 


35 51 


34 49 


33 45 


32 39 
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10 




30 


40 07 


39 17 


38 25 


37 31 


36 36 


35 41 


34 43 


33 43 


32 42 


31 39 


3033 


SO 




30 


3845 


37 57 


37 07 


36 17 


35 24 


34 29 


33 33 


32 37 


31 38 


30 37 


29 35 


30 




40 


37 23 


5636 


' 35 49 


35 00 


34 10 


: 33 18 


32 25 


31 29 


30 33 


29 35 
28 33 


28 35 


40 




50 


36.00 


35 16 


34 30 


33 44 


32 55 


32 06 


31 14 


30 22 


29 28 


27 36 


50 




8 OO 


34 36 


33 54 


33 II 


32 27 


31 40 


30 53 


30 04 


20 14 


28 2X 
27 16 


27 30 


26 35 


8 00 




lO 


33 14 


32 33 


31 51 


31 08 


30 24 


29 39 


28 53 


28 05 


26 26 


25 33 


10 




SO 


31 49 


31 12 


30 32 


29 51 


29 08 


, 28 26 


27 42 


2656 


26 09 


25 21 


24 31 


SO 




30 


30 26 


29 49 


29 II 


28 32 


27 52 


27 12 


26 29 


25 46 


25 01 


24 16 


23 28 


?2 




40 


29 02 


28 26 


27 51 


27 14 


26 35 


25 57 


25 16 


24 36 


23 54 


23 10 


22 25 


40 , 




50 


27 36 


27 04 


26 30 


25 54 


25 19 


24 42 


24 04 


23 25 


22 45 


22 04 


21 21 


50 




9 OO 


26 II 


25 40 


25 08 


24 35 


24 01 


23 27 


22 51 


22 14 


21 36 


20 57 


1 20 16 


9 00 




lO 


24 46 


24 17 


23 46 


23 15 


22 43 


22 II 


21 37 


21 02 


20 27 


18 42 


19 II 

1 18 07 

16 58 


10 




SO 


23 21 


22 53 
21 28 


22 24 


21 55 


21 25 


20 55 


20 22 


19 50 


19 16 


so 




30 


21 55 


21 02 


20 35 


20 06 


1938 


19 08 


1838 


18 06 


17 33 


30 




40 


20 28 


30 04 


19 39 


19 14 


18 47 


18 20 


17 53 


17 24 


16 55 


16 26 


15 54 


40 




50 


19 02 


18 39 


18 16 


17 53 


17 28 


17 03 


16 37 


16 II 


15 44 


15 17 


14 47 


50 




lO OO 


17 35 


17 14 


16 53 


16 32 


16 09 


15 46 


15 22 


14 58 


14 33 


14 07 


13 41 


10 00 




lO 


16 08 


15 49 


15 29 


15 09 


14 49 


14 28 


14 06 


13 44 


13 21 


12 57 


12 34 
II 26 


10 




SO 


14 40 


14 24 


14 06 


13 48 


13 29 


13 10 


12 50 


12 30 


12 10 


II 48 


SO 




30 


13 13 


12 58 


12 42 


12 25 


12 09 


II 52 


II 34 


II 16 


10 57 


10 38 


1 10 18 


30 




40 


II 46 


:i 32 


II IS 


II 04 


10 48 


TO 32 


10 17 


10 02 


9 45 
8 32 


9 28 


9 10 


40 




60 
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10 06 


9 53 


9 41 


9 2H 


9 14 


9 01 


8 46 


8 17 


1 8 02 


50 




11 OO 
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8 17 


8 07 


7 55 


7 44 


. 7 31 


7 19 


706 
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7 22 
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6 46 


6 37 
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6 17 


6 06 


556 


5 44 
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5 40 
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5 17 


5 09 
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4 53 


4 45 
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SO 




30 


4 25 


4 20 


4 15 


4 10 
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3 5^ 


3 52 


3 46 


3 '40 


3 34 


1 3 27 


30 




40 


2 56 


2 54 


2 50 


2 46 


2 42 


2 39 


2 35 


2 31 


2 26 


2 23 


2 18 


40 




50 


I 29 


1 26 


1 25 


I 24 


I 21 


I 20 


I 17 


I 15 


I 14 


' I 11 


1 09 


50 
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00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


IS 00 
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In North lutltnde, when the star is risinff or East of the meridian, the tabtilated azimuths are reckoned from North to East; and 
when the star is setting or West of the meriaian, the tabulated azimuths are reckoned from North to West. 

In South latitude^ when the star is rising or East of the meridian, the tabulated azimuths are reckoned from South to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from South to West. 

When the latitude and declination are of different name, the tables are to be entered with the supplement of the hour angle and the 
supplement of the tabulated azimuth is to be taken for the required true bearing. 
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AZIMUTH OR TRUE BEARING. 



liATITUDE 63°. 




DKCI.INATION- 


-SAM15 NAME AS— LATITUDE. 




I4ATITUDE 63°. 


Hour Anffle. 


24° 


26° 


26° 


27° 


28° 


20° 


30° 

/ 


31° 

f 


32° 


33° 


34° 

t 


36° 


Hoar Angle. 


li« 


ma 


o / 


/ 


/ 


/ 




/ 


/ 


f 


r 


li. m« 


O 


OO 


i8o OO 


180 00 


180 00 


180 00 


180 00 


180 00 


180 00 


180 00 


180 00 


180 00 


180 00 


180 00 


00 




lO 


176 22 


176 19 


176 16 


176 12 


17609 


176 06 


176 01 


175 58 


175 54 


17548 


17544 
171 28 


175 39 
171 18 


10 




30 


172 45 


172 39 


172 33 


172 26 


172 19 


172 12 


172 04 


171 56 


171 47 


171 39 


20 




30 


169 10 


169 01 


16851 


16S 41 


168 30 


168 20 


168 08 


167 56 


167 43 


167 30 


167 16 


167 00 


80 




40 


165 35 


165 22 


165 II 


164 58 


164 43 


164 29 


164 15 


16358 


163 42 


163 24 


163 06 
15859 


\%^ 


40 




50 


162 01 


161 48 


161 32 


161 17 


161 00 


160 42 


160 24 


160 04 


159 43 


159 22 


60 


1 


OO 


15833 


158 15 
154 46 


15758 


157 39 


157 19 


156 59 


15637 


156 14 


15551 


155 25 


154 59 


154 30 


1 00 




10 


155 05. 


154 26 


154 04 


153 42 


153 19 


152 53 
149 16 


152 28 


152 01 


151 33 


151 02 


150 31 


10 




20 


151 42 


151 20 


15058 


150 34 


150 08 


14943 
146 II 


148 48 


148 17 


147 46 


147 13 


14638 


20 




SO 


148 21 


147 57 


147 33 


147 07 


146 39 


14541 


145 11 


144 39 


144 05 


143 29 


142 51 


80 




40 


145 04 


144 39 


144 13. 


143 44 


143 15 


142 45 


142 14 


T41 40 


141 06 


140 30 


13952 


139 12 


40 




50 


141 52 


141 24 


140 56 


140 26 


139 56 


13923 


13851 


138 15 


13740 


137 01 


136 21 


135 39 


60 


a 


OO 


13843 
135 38 


138 14 


13744 


137 13 


136 40 


13607 


13532 


134 56 


134 18 


133 38 


132 56 


132 14 


2 00 




lO 


13508 


134 37 


134 04 


133 30 


132 56 


132 20 


131 42 


131 03 


130 22 


'!f 38 


12855 


10 




20 


132 37 


129 ^ 


131 34 


131 00 


130 25 


129 50 
126 47 


129 12 


12833 


127 53 
124 48 


127 II 


126 26 


125 41 


20 




80 


129 40 


12834 


128 00 


127 24 


12609 


125 29 


124 06 


123 21 


122 34 


30 




40 


12646 


136 12 


125 40 


125 04 


124 27 


123 49 
120 58 


123 II 


122 30 


121 49 


121 05 


120 20 


11934 
116 39 


40 




60 


123 57 


123 23 


122 49 


122 12 


121 35 


120 x8 


119 37 


11855 


118 12 


117 26 


60 


3 


OO 


121 II 


120 36 


lao 02 


no 25 


118 47 


118 09 


117 29 


11649 


116 06 


115 22 


114 36 


113 50 


3 00 




lO 


118 38 


"7 53 


117 18 


116 41 


116 03 


"5 24 


11444 


114 03 


113 21 


112 37 


III 51 


III 04 


10 




20 


"5 49 


"5 14 


"4 38 


114 01 


113 22 


112 44 


iia 04 


in 23 


no 40 


10956 


109 n 
106 34 


108 24 
105 48 


20 




80 


"3 13 


112 38 


112 01 


III 25 


no 46 


no 08 


109 27 


108 46 


108 04 


107 20 


80 




40 


1 10 39 


no 04 


10928 


108 51 


108 13 


107 34 


106 54 


106 13 


105 31 


104 47 
102 18 


104 02 


103 16 


40 




60 


108 09 


107 34 


10658 


106 20 


105 42 


105 04 


104 24 


X0343 


103 01 


101 33 


10047 


60 


4 


OO 


105 41 


105 07 


104 31 


10354 


103 16 


102 37 


101 57 


loi 17 


100 35 


9952 


9908 


98 23 


4 00 




lO 


103 16 


102 41 


102 06 


lOI 28 


100 50 


100 12 


99 33 


9853 


98 12 


97 29 


94 26 


96 01 


10 




20 


100 53 


100 18 


99 43 


9906 


98 29 


97 51 


97 12 


96 31 


9551 


95 09 


9342 


20 




80 


9832 


9758 


97 23 


96 46 


9609 


95 31 


94 53 
92 36 


94 13 


J93 32 


92 51 


0209 
8954 


01 26 
89 13 


80 




40 


96 14 


95 39 


95 04 


j 94 28 


93 52 


93 14 


%% 


01 17 
8904 


9036 


40 




60 


93 57 


93 22 


92 48 


92 12 


91 36 


90 59 


90 21 


88 23 


8742 


87 00 


60 


6 


OO 


01 41 
8927 


iSS 


g32 


8958 


89 21 


8844 


88 08 


87 29 


86 51 


86 11 


85 31 


8450 


6 00 




10 


86 08 


8744 


8709 


8633 


8556 


85 19 


8441 


84 02 


83 23 


82 42 


10 




20 


87 14 


86 41 


8533 


8459 


84 23 


8346 


83 10 


8a 32 


81 54 


81 15 
7908 


8035 


20 




SO 


8503 


8430 


8357 


83 23 


82 49 


82 13- 


8138 


81 01 


80 25 


79 47 


78 30 


30 




40 


82 52 


82 20 


81 47 


81 14 
7906 


80 40 


80 05 


79 30 


?6% 


78 19 


7742 


77 04 


76 26 


40 




60 


8043 


80 II 


79 39 


78 32 


77 59 


77 24 


76 14 


7538 


75 01 


74 24 


60 


6 


OO 


7835 


78 02 


7731 


7658 


76 26 


75 52 


75 18 


74 44 


74 10 


73 34 


72 59 


72 22 


6 00 




10 


76 25 


75 54 


75 24 


74 52 


74 19 


7346 


73 13 


72 40 


72 06 


71 31 


. 70 56 


70 21 


10 




20 


74 19 


73 49 


73 18 


7247 


72 15 


71 42 


71 10 


70 37 


7005 


6930 


68 56 


68 21 


20 




30 


7a 12 


71 41 


71 12 


7040 


70 10 


6938 


69 06 


6834 


! 68 02 


67 28 


6655 


66 21 


SO 




40 


7005 


69 35 


69 06 


6835 


6805 


67 35 


67 03 


6632 


6600 


65 28 


64 54 


64 22 


40 




60 


6758 


67 29 


67 00 


6631 


66 01 


6532 


65 00 


64 30 


63 59 


63 27 


62 55 


62 23 


60 


7 


OO 


6552 


65 23 


64 55 


64 26 


63 57 


63 28 


6258 


62 29 


61 58 


61 27 


6056 


60 25 


7 00 




10 


63 46 


63 17 


62 50 


62 22 


61 53 


61 25 


6056 


60 26 


59 57 


59 27 


5856 


5826 


10 




20 


61 39 


61 12 


60 45 


60 18 


59 50 


59 22 


58 54 


58 25 


57 57 


57 27 


5658 


5628 


20 




80 


59 32 


59 07 


5840 


58 14 


57 47 


57 19 


56 52 


56 24 


5556 


55 28 


54 59 


54 31 


30 




40 


57 26 


57 00 


5636 


5608 


55 43 


55 16 


54 50 


54 22 


53 56 


53 28 


53 00 


52 32 


40 




60 


55 20 


54 54 


54 30 


54 04 


53 39 


53 14 


52 47 


52 22 


51 55 


51 29 


51 02 


5035 


60 


8 


OO 


53 13 


52 49 


52 24 


52 00 


51 34 


51 09 


50 45 


50 ly 
48 18 


49 54 


4928 


49 02 


4836 


8 00 




lO 


51 05 


50 42 


50 18 


49 54 


49 31 


49 07 


48 42 


47 54 


47 29 


47 03 


4638 


10 




20 


4858 


4834 


48 12 


47 49 


47 26 


47 02 


46 39 


46 16 


45 52 


45 28 


4504 


44 40 


20 




80 


46 49 


46 27 


46 06 


45 43 


45 21 


4458 


44 36 


44 13 


43 50 


43 27 


43 04 


42 42 


30 




40 


4441 


44 19 


43 58 


43 37 


43 16 


42 54 


42 32 


42 10 


41 49 


41 27 


41 05 


4043 


40 




60 


42 31 


42 II 


41 51 


41 30 


41 09 


40 49 


40 28 


40 08 


39 46 


39 26 


39 04 


3843 


60 


9 


OO 


40 21 


40 02 


39 43 


39 2^ 


39 03 


3543 


38 24 


38 04 


37 44 


37 24 


37 04 


3643 


9 00 




lO 


38 II 


37 52 


37 34 


37 16 


3656 


3638 


36 19 


36 00 


35 42 


35 22 


35 03 


34 44 


10 




20 


36 01 


35 42 


35 25 


35 07 


34 49 


34 32 


34 13 
32 08 


33 56 


33 39 


33 20 


33 02 


32 44 


20 




SO 


33 49 


33 32 


33 15 


3258 


32 42 


32 25 
30 1^ 


31 52 


31 35 


31 17 


31 00 


30 43 


80 




40 


31 36 


31 20 


31 05 


30 50 


30 34 


30 02 


29 46 


293' 


29 14 


28 58 


28 42 


40 




60 


29 23 


2909 


2854 


28 40 


28 25 


28 II 


27 55 


27 41 


27 26 


27 n 


26 57 


26 41 


60 


lO 


OO 


27 11 


2657 


26 44 


26 30 


26 16 


26 03 


2549 


25 35 


25 21 


25 07 


24 53 


24 40 


10 00 




lO 


24 56 


24 44 


24 32 


24 19 
22 08 


24 06 


23 54 


23 41 


23 29 


23 16 


23 02 


22 50 


22 37 


10 


1 
1 


20 


22 43 
20 28 


22 31 


22 20 


21 57 


21 45 


21 34 
19 26 


21 22 


21 n 


20 58 


20 46 


20 35 


20 


1 


30 


20 18 


20 07 


19 57 


19 47 


19 36 


19 15 
17 08 


19 04 


18 54 


1843 


1833 


30 




40 


18 12 


18 04 


17 54 


17 45 


17 35 


17 27 


17 17 


16 58 


16 48 


16 39 


16 29 


40 




60 


15 57 


15 49 


15 41 


15 33 


15 25 


15 16 


15 08 


15 00 


14 52 


14 43 


14 35 


14 27 


60 


11 


OO 


13 41 


13 35 


13 27 


13 21 


13 14 


13 06 


12 59 


12 52 


12 45 


12 37 


12 30 


12 23 


11 00 




lO 


II 25 


II 19 


11 13 


II 07 


II 01 


10 55 


10 49 


10 43 

8 36 


1038 


10 32 


10 25 


10 20 


10 




20 


9 08 


9 03 


859 


854 


l'^ 


8 45 


8 40 


831 


8 25 


8 21 


8 16 


20 




30 


652 


64S 


6 44 


6 40 


6 34 


6 30 


6 26 


6 23 


6 19 


615 


6 12 


30 




40 


4 34 


4 32 


4 30 


4 28 


4 25 


4 22 


4 20 


4 18 


2 08 


4 13 


4 II 


4 08 


40 




60 


2 17 


2 16 


2 14 


2 14 


2 12 


2 12 


2 10 


2 09 


2 07 


2 06 


2 04 


60 


12 


OO 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


12 00 



In North latltade, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from North to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from North to West. 

In Sonth latitude, when the star is risins or East of the meridian, the tabulated azimuths are reckoned from South to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from South to West. 

When the latltnde and deellnatlon are of different name, the tables are to be entered with the supplement of the hour angle and the 
supplement of the tabulated azimuth is to be taken for the required true bearing. 

5682 — 02 17 
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AZIMUTH OR TRUE BEARING. 



IiATITlJ1>B eS"*. 



DECL,INATION— SAME NAME AS— I^TITUDE. 



IjATitudb es^'. 



Hour Angle. 



36' 



37' 



O 



10 



11 



12 



m. 
OO 
lO 
20 
30 
40 
50 

OO 
lO 
20 
30 
40 
&0 

OO 
lO 
20 
30 
40 
50 

OO 
10 
20 
30 
40 
50 

OO 
lO 
20 
30 
40 
50 

OO 
10 
20 
30 
40 
50 

OO 
10 
20 
30 
40 
50 

OO 
lO 
20 
30 
40 
50 

OO 
lO 
20 
30 
40 
50 

OO 
10 
20 
30 
40 
50 

OO 
lO 
20 
30 
40 
50 

OO 
lO 
20 
30 
40 
50 
OO 



8o 00 

75 33 
71 o8 

66 44 

62 24 

58 13 

54 00 

49 57 
46 01 

42 12 

38 30 
34 56 

31 28 
28 08 

24 54 

21 46 
iS 46 

15 50 

13 00 
10 16 
07 36 
05 00 
02 29 
00 01 

97 37 
95 :5 
92 57 
90 42 
88 29 
86 17 

84 08 
82 01 
79 56 
77 50 
75 47 
73 46 

71 45 
69 44 

67 46 

65 47 

63 48 
61 51 

59 53 
57 55 

55 5« 
54 01 
52 04 

50 07 

48 09 
46 12 

44 15 
42 17 
40 20 
38 21 

36 23 
34 23 

32 25 
30 25 
28 26 
26 26 

24 25 

22 24 
20 23 
18 21 

16 20 

14 18 



12 

10 

8 

6 

4 

2 
O 



16 

13 
II 
08 
06 

03 
00 



80 00 

75 27 

70 55 

66 27 

62 03 
57 42 

53 ^ 
49 21 
45 22 
41 30 
37 46 
34 09 

30 39 

27 18 
24 04 
20 55 

17 54 
14 59 

12 10 

09 25 
06 45 
04 10 
01 39 
99 12 

96 48 
94 27 
92 10 
8956 
8743 
8533 

83 25 

81 18 

79 13 
77 10 
75 07 
73 07 

71 06 
69 07 

67 09 
65 n 

63 14 
61 :6 

59 20 

57 23 
55 27 
53 31 
51 35 
49 39 

47 42 
45 46 
43 49 
41 54 
39 56 
37 59 

36 02 

34 04 
32 06 

30 07 

28 09 
26 09 

24 10 
22 II 
20 II 

18 II 
16 10 
14 10 

12 08 

10 08 



38' 



3^ 



40° I 41° 



42' 



430 440 



45° 



46° I 47° I Honr Angle. 



a 

6 

4 

2 

o 



06 

05 
04 
02 
00 



n 



/ I 
80 00 ' 

75 21 ! 
70 42 
66 08 
61 38 , 
57 12 I 

52 55 ! 
48 44 i 
44 40 ' 
40 45 
36 59 
33 20 

29 50 I 
26 27 
23 12 
20 03 
17 01 
14 06 

II 16 
08 32 

05 53 
03 i« 

00 48 

98 21 

96 00 

93 40 

1 22 



09 

86 58 

84 49 

82 41 

80 35 

7831 
76 28 

74 27 
72 28 

70 28 
68 29 

6633 
64 36 
62 39 
60 43 

58 47 
56 51 
54 56 
53 02 
51 06 
49 u 

47 16 
45 20 
43 25 
41 30 
39 34 
37 38 

35 40 
33 44 
31 48 
29 50 
27 52 
25 55 

23 57 
21 58 

19 59 
18 00 

16 01 

14 01 

12 01 
10 01 
8 01 
6 o' 
4 01 
2 01 
o 00 



180 00 

175 13 
170 29 

J65 47 
161 II 
156 42 

152 18 
148 03 
143 57 
139 58 
136 09 
'32 29 

128 56 

^25 33 
122 16 
119 07 
116 06 
113 II 

no 22 

107 38 

104 59 
102 25 

99 56 
97 30 

95 09 

92 49 

90 34 
88 21 

86 II 

84 02 

81 56 
79 51 
77 48 
75 47 

73 4$ 
71 48 

69 49 

67 51 
6556 

63 59 
62 04 

60 08 

58 14 
56 19 
54 24 
52 31 
50 37 
48 42 

46 48 
44 54 
43 00 
41 05 
39 10 
37 15 

35 20 
33 24 
31 28 
29 32 
27 36 
25 39 



94 17 
I 59 
44 
87 32 
85 22 

83 15 



% 



80 00 
75 06 
70 14 
65 26 
60 43 
56 07 

51 40 
47 20 
43 09 
39 08 
35 17 
31 35 I 

2S 00 

24 36 
21 19 
18 10 

15 09 
12 14 

09 25 
06 41 
04 04 
01 30 
99 02 
96 37 



81 09 

79 06 

77 05 

75 04 

73 04 
71 06 

69 09 
67 13 
65 18 
63 22 
61 28 

59 34 

57 41 
55 46 
53 53 
52 00 
50 07 
48 14 

46 21 
44 28 

42 34 
40 41 

38 47 
36 52 

3458 
33 04 
31 09 
29 14 
27 19 
25 23 



23 42 


23 27 


21 44 


21 31 


19 47 


19 35 


17 49 


17 38 


15 51 


15 41 


13 53 


13 44 


J 53 


II 47 


^ 55 


9 50 


756 


7 51 


5 57 


5 54 


3 59 


356 


I 59 


1 58 


00 


00 



80 00 

7458 

69 59 

65 03 
60 13 

55 31 

50 57 

46 32 
42 19 
38 14 
34 19 
30 36 

27 01 

23 3^ 

20 19 

17 09 

14 08 
II 13 

08 25 

05 43 
03 06 

00 33 
98 05 
95 42 

93 22 
91 05 

88 52 
86 40 

8433 
82 26 

80 22 

78 iq 
76 18 

74 19 
72 20 

70 25 

68 28 

66 32 
6438 
62 44 
60 51 
5858 

57 06 
55 12 
53 21 

51 28 
49 3^ 

47 44 

45 52 
44 00 
42 08 
40 15 
38 22 
36 30 

34 3<' 
32 44 
30 4<^ 

28 55 
27 02 

25 07 

23 13 

21 17 

19 22 

17 27 

15 31 
13 35 



II 

9 
7 
5 
3 
I 
o 



3') 
43 
46 

50 
54 
57 
00 



80 00 

74 49 
69 41 

64 37 

59 40 
54 51 j 

50 12 

45 42 
41 24 

37 17 

33 20 

29 34 

25 58 I 
22 32 

«9 15 

16 05 ; 

J3 04 I 

10 10 ! 

07 23 
04 41 
02 05 

99 33 : 
9707 

94 44 , 

92 26 
90 10 

8758 
85 48 

83 41 

81 37 

79 33 
77 31 

75 32 
73 34 
71 3^ 
69 41 

67 46 

65 51 
6358 
62 06 

60 13 
58 22 

56 30 
54 39 
52 47 
50 57 
49 06 

47 14 

45 23 

43 33 
41 41 

3Q 50 

37 59 
36 06 

34 14 
32 22 

30 30 
28 37 

26 45 
24 51 

22 57 
21 03 
19 10 

17 15 
15 21 

13 26 

11 31 

9 37 
7 41 
5 46 
3 51 
I 55 
o 00 



80 00 

74 39 

69 22 

64 09 

59 05 

54 09 

49 23 
44 48 

40 26 

36 >5 

32 17 
28 29 

24 52 
21 25 

18 o^ 

14 59 
n 57 
09 04 

06 18 

03 37 
01 02 

98 32 
96 07 

93 45 

91 28 
89 14 
87 03 
84 54 
82 49 
80 45 

7843 
76 43 
74 45 
72 48 

70 52 
68 58 

67 04 

65 10 
63 19 
61 27 
59 36 
57 45 

55 54 
54 04 
52 14 

50 25 
48 35 
4<' 45 

44 54 
43 05 

41 15 
39 25 

37 34 
35 43 

33 53 
32 01 
30 II 
28 19 
26 27 
24 34 



I 



80 00 

74 29 

69 01 

63 40 
58 25 
53 21 

48 30 

43 50 

39 23 
35 09 
31 07 

27 19 

23 4» 
20 13 
16 56 

1348 
10 47 

07 55 

05 10 
02 30 
99 56 
97 28 
95 04 
92 44 

90 28 
88 15 
86 05 

83 59 

81 54 
79 52 

77 52 

75 53 
73 56 
72 00 

70 05 I 
68 12 

66 19 

64 27 
62 37 
60 47 
58 56 
57 06 

55 17 
53 28 
51 40 

49 51 
48 02 

46 14 

44 25 
42 3>t 

40 47 

38 58 
37 09 
35 20 



33 29 
31 39 
29 50 
28 00 
26 09 
24 18 



22 42 


22 27 


20 50 


20 36 


18 58 


18 44 


17 04 


16 53 


15 " 


15 00 


13 17 


13 09 


II 23 


II 15 


9 31 


9 23 


7 37 


7 31 


5 42 


538 


348 


3 40 


I 54 


I 53 


00 


00 



80 00 

74 18 

68 38 
6306 
57 42 
52 31 

47 32 
42 46 

38 15 

33 58 
29 54 

2b 04 

22 25 

18 58 

15 41 

12 34 
09 34 
06 43 

03 58 
01 21 
98 48 
96 21 

93 59 
91 41 

89 26 

87 15 
85 06 
83 01 
8059 
7858 

76 59 

75 01 
73 06 
71 II 

69 18 
67 26 

65 35 
63 43 
61 54 
60 05 ; 

58 15 : 
56 28 

54 41 I 
52 52 ' 

51 04 I 
49 17 I 
47 29 
45 42 

43 54 
42 07 

40 19 

38 32 I 

3<> 43 

34 56 

33 06 
31 19 
29 29 
27 40 
25 51 
24 01 

22 12 

20 22 

iS 32 

16 41 
14 50 
>2 59 

II 08 
9 17 



26 
34 
43 
51 
00 



80 00 
74 04 
68 12 
62 29 

56 55 

51 34 

46 28 

41 37 

37 02 
32 41 

28 34 

24 45 

21 05 

17 38 
14 22 

11 15 
08 17 

05 27 

02 44 
00 08 
97 37 
95 12 
92 51 
90 35 

88 22 
86 12 
84 07 
82 02 
80 02 
78 02 

76 04 

74 09 
72 14 
70 21 
68 29 
6639 

64 49 
62 59 

61 12 

59 24 

57 36 
55 49 

54 02 

52 15 
50 29 
48 43 
46 57 
45 II 

43 25 
41 38 
39 52 

38 05 
36 18 
34 31 

32 44 
30 5^ 

29 09 
27 21 

25 32 
23 45 

21 56 
20 07 

18 18 
16 29 

14 39 

12 50 

II 00 
9 12 



7 
5 
3 
I 
o 



21 

30 
40 

50 
00 



/ 


li. m. 


180 00 


00 


173 50 


10 


167 44 


20 


161 47 


30 


156 02 


40 


150 31 


50 


145 18 


1 00 


140 22 


10 


135 42 


20 


131 18 


30 ; 


127 II 


40 


123 19 


50 


119 40 


2 00 


116 14 


10 


112 58 


20 


109 52 


30 


106 56 


40 


104 08 


50 


loi 27 


3 00 1 


9852 


10 1 


96 23 


20 


94 00 


30 


91 41 


40 


89 27 


50 

1 


87 16 


4 00 


85 09 


10 


83 04 


20 


81 02 


30 


79 02 


40 


77 05 


50 


75 09 


5 00 


73 14 


10 > 


71 22 


20 


6i) 30 


30 


67 40 


40 


65 52 


50 


64 02 


6 00 


62 15 


10 


60 28 


20 


5841 


30 


5656 


40 


55 09 


50 , 


53 24 


7 00 


51 38 


10 


49 54 
4809 


20 


30 


46 23 


40 


44 39 


50 


42 53 


8 00 


41 08 


10 


39 23 


20 


37 37 


30 , 


35 52 


40 


34 07 


50 


32 20 


9 00 


30 34 


10 


28 48 


20 


27 02 


30 


25 15 


40 


23 28 


50 


21 40 


10 00 


19 53 


10 


18 05 


20 


16 17 


30 


14 29 


40 


12 40 


50 


10 53 


11 00 


9 04 


10 


7 15 


20 


5 27 


30 


3 37 


40 


I 48 


50 


00 


12 00 



In North latltade, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from North to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from North to West. 

In 8o«tli Utltnde, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from South to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from South to West. 

When the latitude and derllnatlon are of different nine, the tables are to be entered with the supplement of the hour angle and the 
supplement of the tabulated azimuth is to be taken for the required true bearing. 
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AZIMUTH OR TRUE BEARING. 



ULTITUDE 630. 



DECLINATION— SAME NAME AS— LATITUDE. 




UkTITDDB 03^« 



19 42 

18 04 
16 26 



15 


15 01 


14 49 ' 


33 


13 22 


13 10 


52 


II 42 


II 31 


II 


10 02 


^53 


29 


8 22 


s 15 


4S 


6 4.1 


635 


05 


5 01 


4 57 


24 


3 21 


3 iH 


42 


I 40 


I 39 


00 


00 


00 



65' 



180 00 
169 47 

159 59 
150 58 
142 50 
135 40 

129 22 

123 49 
"8 55 
114 33 
no 38 
107 05 



103 51 
100 52 
98 05 
95 29 
93 03 
90 43 

88 31 
86 24 
84 22 
82 23 
80 29 
7837 

7^49 
75 02 
73 18 
71 36 
69 55 
68 15 

66 37 

64 59 
63 22 
61 47 
60 II 

5836 

57 02 
55 28 
53 55 
52 21 
5048 
49 15 

47 42 
46 08 

44 35 
43 02 
41 29 
39 5^ 

^8 21 
36 48 
35 14 
33 40 
32 06 
30 32 

2857 
27 22 

25 46 

24 II 

22 36 

21 00 



19 24 
1748 
16 11 

14 35 
12 58 

II 21 



5S° 






f 


180 


00 


168 38 


157 53 


148 


II 


139 39 


132 


17 


125 


56 


120 


26 


"5 


y) 


III 


25 


107 


39 


104 


15 


lOI 


09 


98 


18 


95 40 


93 


II 


9050 


88 


3« 


86 


32 


84 29 


82 


32 


80 


38 


78 


49 


77 


01 


75 


17 


73 34 


71 


53 


70 


,;^ 


68 


66 


59 


65 


24 


6348 


62 


14 


60 


41 


59 


08 


57 


36 


56 


04 


54 31 


53 


01 


51 


28 


49 57 


48 


26 


46 


54 


45 23 


43 


52 


42 


20 


40 49 


39 


16 


37 44 


36 


13 


34 41 


33 


oS 


31 


36 


30 03 

0S 



t 

6 
4 

3 
I 
o 



44 
07 

30 
52 

15 
37 
00 



34 
59 
23 

4^ 
12 

36 
00 




Hoar Anifle. 



28 29 
26 5^ 
25 22 

23 48 

27 14 
20 40 

ig 06 
17 31 
15 5t> 
14 21 
12 46 
ji II 



73 41 ' 
72 02 
70 25 I 
6849 
67 14 
65 40 

64 08 
62 36 
61 05 

59 33 
5803 

56 32 

55 02 
53 33 
52 04 
50 34 
49 04 
47 35 

46 06 , 
44 36 I 
43 ot^ 
41 37 
40 07 

5^ 37 , 

I 

37 06 
35 3^ 
34 06 
32 35 
31 04 . 
2q 32 I 



54 00 


52 55 


52 33 


51 30 


51 05 


50 05 


49 yi 


4841 


48 II 


47 «5 


46 43 

AK. IC 


45 49 

AA 2^ 



43 48 
42 20 
40 52 
39 25 
37 57 



28 01 
26 29 

24 57 
23 25 
21 52 
20 20 

18 46 , 

17 13 ' 
15 40 
14 07 I 
12 33 ' 
10 59 



9 
7 
6 

4 
3 
I 
o 



25 

51 

17 

43 

09 

35 
c» 



44 25 

42 5ft 

4» 33 
40 07 

3841 
37 14 



36 28 


3548 


34 59 


34 21 


33 30 


32 54 


32 01 


31 26 


30 32 


^ 58 


29 02 


28 31 


27 32 


27 02 


26 01 


25 33 


24 32 


24 05 


23 00 


22 36 


21 30 


21 07 


»9 59 


19 37 


18 28 


18 07 


1656 


16 37 


15 25 


15 08 


13 53 


13 37 


12 20 


12 07 


10 48 


10 36 


9 16 


9 06 


7 43 


7 35 


6 II 


6 03 


438 


4 33 


3 05 


3 02 


I 33 


» 31 


00 


00 

1 



o 



9 



10 



11 



12 



in. 
00 
10 
30 
SO 
40 
60 

00 
10 
SO 
30 
40 
60 

00 
10 
30 
80 
40 
60 

00 
10 
20 
30 
40 
60 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
SO 

00 
10 
20 
30 
40 
60 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
50 
00 



In North Utltode, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from North to East; and 
when the star is setting^ or West of the meridian, the tabulated azimuths are reckoned from North to West. 

In Soath Utltade, when the star is rising or .East of the meridian, the tabulated azimuths are reckoned from South to East; and 
when the star is setting or West of the merioian, the tabulated azimuths are reckoned from South to West. 

When the latltnde and' decllmittOB are of different name, the tables are to be entered with the supplement of the hour angle and the 
supplement of the tabulated azimuth is to be taken for the required true bearing. 
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AZIMUTH OR TRUE BEARING. 



I«AT1TUDB 680. 




DBCI^INATION-«AMH NAME AS— I^TITUDB. 




LATITUDE 63°. 


Hour Ancle. 


60° 


61° 




63° 


64° 


66° 


66° 


67° 


68° 


60° 


70° 


Hour Angle* 


li. 


HI. 


O ' 


/ 


/ 


/ 


/ 


t 


r 


t 


/ 


/ 


• 


li« m* 


o 


OO 


i8o OO 


180 00 


180 00 




00 


00 


00 


00 


00 


00 


00 


00 




lO 


157 12 


148 29 


129 46 


88« 


47 01 


27 36 


18 37 


13 40 


10 35 


8 29 


658 


10 




30 


139 17 


128 13 


III II 


87 46 


6338 


45 23 


33 26 


25 36 


20 15 


16 28 


13 37 


%o 




30 


12638 


116 15 
108 36 


102 45 


8639 


70 02 


55 21 


43 46 


35 02 


28 30 


23 33 


19 43 


SO 




40 


117 41 


97 45 


?5 33 


72 55 


61 02 


50 41 


42 07 


35 12 


29 ^ 


25 09 


40 




60 


III 06 


103 14 


94 14 


8426 


74 17 


64 24 


55 T9 


47 19 


40 27 


34 41 


29 50 


60 


1 


OO 


106 01 


9908 


01 30 
89 14 


83 19 


74 50 


66 25 


58 26 


51 05 


44 34 


38 47 


33 47 


1 00 




lO 


loi 55 
9828 


95 51 


82 II 


74 55 


67 37 


6032 


53 50 


47 40 


42 05 


3706 


10 




%o 


93 93 


va 


81 04 


74 42 


5? ^5 


61 55 


55 49 


5004 


44 43 
46 47 


3950 


»o 




30 


95 30 


9037 


79 57 
78 49 


74 17 


6833 


62 49 


57 13 


51 52 


42 04 


SO 




40 


92 52 


88 27 


83 45 


73 45 


6833 


63 21 


58 12 


53 12 


48 24 


4351 


40 




60 


90 30 


86 26 


82 10 


77 42 


73 05 


68 21 


6336 


5850 


54 10 


49 39 


45 18 


60 


% 


OO 


f!'9 


8435 


80 40 


76 34 

75 26 


72 21 


68 00 


63 37 


59 19 


54 51 


50 35 


46 a6 


2 00 




10 


86 17 


82 50 


79 13 


71 33 


67 32 


63 28 


59 23 


55 17 


51 15 


47 18 


10 




20 


84 23 


81 II 


77 49 


74 19 


70 42 


6658 


63 12 


59 21 


55 32 


51 43 


47 57 

48 24 


30 




SO 


8234 


79 34 
78 01 


76 26 


73 10 


6048 


66 21 


62 49 


59 13 


55 36 


51 59 


SO 




40 


8049^ 


75 04 


72 02 


68 52 


6538 


62 20 


58 57 


55 33 


52 07 


4842 


40 




60 


79 10 


76 3: 


73 45 


7053 


6756 


64 53 


61 46 


5835 


55 22 


52 06 


4851 


60 


3 


OO 


77 33 


75 ox 
7336 


72 27 


52^ 


6658 


6406 


61 09 
60 28 


5808 


5505 


51 59 


4853 
4848 


3 00 




lO 


75 57 


71 09 


is 


65 57 


63 15 


57 37 


54 43 
54 16 


51 46 


10 




20 


74 26 


72 10 


60 51 


64 57 


62 22 


59 44 


57 01 


51 28 


4837 


%o 




SO 


72 55 


70 47 


68 34 


66 17 


63 55 


61 28 


P58 


56 24 


53 47 


51 06 


48 22 


SO 




40 


71 26 


6q 24 


67 18 


65 07 


62 52 


6033 
59 36 


58 10 


55 42 


53 13 
52 36 


50 39 


4803 


40 




60 


6957 


68 02 


66 01 


63 57 


61 49 


57 20 


54 59 


50 09 


47 39 


60 


4 


OO 


68 32 


66 40 


64 45 


6247 


60 45 


5837 
57 38 


56 27 


54 14 


51 56 


4936 


47 13 


4 00 




lO 


67 05 


%'^ 


63 29 


61 36 


59 39 


55 34 


53 25 


51 14 


4000 
48 21 


46 41 


10 




20 


6540 


5^ H 


60 25 


57 » 


56 37 


54 39 


52 36 


5030 


46 08 


30 




SO 


64 16 


62 38 


6058 


59 14 


55 35 


53 42 


51 44 


'n 


47 40 


45 33 


SO 




40 


62 52 


61 18 


59 43 


58 03 


56 20 


54 34 


52 44 
51 46 


50 51 


46 57 


44 55 


40 




60 


61 29 


59 59 


58 27 


56 51 


55 12 


53 30 


49 57 


4806 


46 12 


44 14 


60 


6 


OO 


60 05 


5839 


57 II 


55 38 


54 03 


52 26 


5045 


49 01 


47 15 


4S 25 


43 32 


6 00 




10 


5843 


57 19 


55 54 

54 38 


54 26 


52 55 


51 21 


49 44 
48 42 


48 05 


46 22 


44 36 


4248 


10 




30 


57 19 


56 00 


53 13 


51 46 


50 15 


47 07 


45 28 


43 47 


42 02 


20 




80 


55 57 


54 41 


53 21 


52 00 


50 35 


49 09 
48 02 


47 40 


46 07 


44 32 


42 55 


41 14 


SO 




40 


54 35 


53 20 


52 05 
5048 


5046 


40 26 
48 15 


4636 


45 07 


43 36 


42 02 


40 25 


40 




60 


53 12 


52 01 


4932 


46 54 


45 32 


44 06 


42 39 


41 09 


39 35 


60 


6 


OO 


51 49 


50 41 


49 31 


48 18 


47 03 


4546 


44 26 


43 05 


41 40 


40 13 


3843 


6 00 




lO 


50 26 


49 20 


ib 


4703 
45 48 


45 51 


44 37 
4328 


43 20 


42 02 


40 40 


39 17 
38 19 


37 50 


10 




30 


4905 


48 01 


44 39 


42 15 


4058 


r^ 


36 57 


SO 




SO 


^l ^l 


46 40 


45 38 


44 33 


43 26 


42 17 


41 07 


^g 


37 22 


36 01 


SO 




40 


46 18 


' 45 19 


44 20 


43 17 


42 13 


41 06 


39 59 
38 50 


37 36 


36 22 


35 o§ 
3408 


40 




50 


44 55 


43 59 


43 01 


42 01 


4059 


39 55 


37 42 


36 33 


35 22 


60 


7 


OO 


43 32 


4237 


41 42 


40 44 


39 45 
38 33 


38 44 


37 42 


3636 


35 30 


34 22 


33 10 


7 00 




lO 


42 08 


41 16 


40 23 


39 27 
38 10 


37 32 
36 18 


36 32 


35 29 


34 25 


33 20 


32 II 


10 




30 


40 44 


39 54 


39 03 


37 16 


35 21 


34 21 


33 20 


32 17 


31 12 


20 




SO 


39 20 


38 32 


37 43 


36 52 


36 00 


35 06 


34 10 


33 13 


32 15 

31 08 


31 14 


30 12 


SO 




40 


37 56 


37 10 


36 22 


35 34 


34 44 


33 52 


33 00 


32 04 


30 10 


29 10 
28 08 


40 




60 


36 31 


3548 


35 02 


34 15 


33 27 


32 38 


31 48 


30 55 


30 02 


29 06 


60 


8 


OO 


35 07 


34 24 


33 41 


32 56 


32 10 


31 23 


30 35 


29 45 


2853 


28 00 


27 06 


8 00 




10 


33 41 


33 01 


32 20 


31 37 


30 54 


30 09 


20 22 
28 09 


28 34 


27 46 


2655 


26 03 


10 




30 


32 16 


31 37 


3059 


30 18 


Sfs 


28 53 


27 23 


26 37 
25 28 


25 49 


24 59 


20 




SO 


30 51 


30 14 


2Q 37 


28 58 


27 37 


26 56 


26 12 


24 42 


2355 


SO 




40 


29 25 


28 50 


28 15 


27 38 


27 00 


26 21 


25 42 


25 01 


24 18 


23 35 


22 50 


40 




60 


27 59 


27 25 


26 52 


26 17 


25 41 


25 05 


24 27 


2348 


23 08 


22 27 


21 45 


60 


9 


OO 


26 32 


26 01 


25 29 


24 56 


24 22 


23 47 


23 12 


22 35 


21 57 


21 19 


20 38 


00 




lO 


25 05 


24 36 


24 06 


23 35 


23 03 


22 30 


21 57 


21 22 


20 46 


20 10 


18 26 


10 




20 


23 39 


23 II 


2243 


22 13 


21 44 


21 12 


20 41 


20 09 


19 35 
18 24 


19 01 


22 




SO 


22 II 


21 45 


21 19 


20 5J 


20 23 


'n 


19 25 
18 09 


1855 


17 52 


17 18 


so 




40 


20 43 


20 19 


»9 55 


IQ 29 


19 03 


17 41 


17 12 


16 42 


16 10 


40 




60 


19 16 


1853 


18 31 


18 07 


17 42 


17 18 


16 53 


16 26 


16 00 


15 31 


15 03 


60 


10 


OO 


17 48 


17 27 


17 06 


16 44 


16 22 


15 59 


15 36 


15 12 


14 47 


14 22 


13 55 
12 46 


10 00 




lO 


16 19 


16 00 


15 41 


15 21 


15 01 


14 40 


14 19 


13 57 


13 34 


13 II 


10 




30 


M 51 


14 34 


14 16 


13 58 


13 40 


13 21 


13 02 


12 41 


12 21 


II 59 


II 37 
10 28 


20 




SO 


13 23 


13 07 


12 51 


12 35 


12 19 


12 02 


II 44 


II 26 


II 07 


10 48 


SO 




40 


II 53 


II 40 


II 26 


II 12 


10 57 


10 42 


10 26 


10 10 


8 40 


9 37 


19 
8 10 


40 




60 


10 25 


10 13 


10 01 


948 


9 36 


9 22 


9 09 


854 


825 


60 


11 


OO 


856 


8 46 


8 36 


824 


8 13 


8 02 


750 


738 


7 25 


7 13 


7 00 


11 00 




lO 


7 27 


7 18 


7 09 


7 00 


6 52 


6 42 


6 32 


6 22 


6 II 


6 02 


5 50 


10 




30 


5 58 


5 51 


5 44 


5 37 


5 29 


5 22 


5 14 


5 06 


4 57 


4 49 


4 40 


20 




SO 


4 28 


'a 


4 18 


4 12 


4 07 


4 01 


3 55 


3 49 


3 43 


3 37 


3 30 


SO 




40 


2 59 


2 52 


2 48 


2 45 


2 41 


2 37 


2 33 


2 29 


2 25 


2 20 


40 




60 


I 29 


I 28 


1 27 


I 24 


I 22 


I 21 


I 18 


I 17 


I 14 


I 12 


I II 


60 


12 


OO 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


12 00 



In North latltade, -when the star is risincr or East of the meridian, the tabulated azimuths are reckoned from North to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from North to West. 

In South latitude* when the star is risine or Hast of the meridian, the tabulated azimuths are reckoned from South to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from South to West. 

When the latltade and derllnation are of different name, the tables are to be entered with the supplement of the hour angle and the 
supplement of the tabulated azimuth is to be taken for the required true bearing. 
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AZIMUTH OR TRUE BEARING. 



I«ATITUDE 64°. 




DECLINATION— SAME NAME A&-I,ATITUDE. 




LATITUDE 640. 


Hoar Anifle. 


240 


26° 


260 


27° 


28° 


290 


80° 


Sio 


32° 


330 


340 


SSo 


Honr Allele* 


li« in* 


/ 


/ 


f 


/ 


/ 


/ 


/ 


/ 


/ 


/ 


/ 


/ 


li« nia 


O OO 


180 00 


180 00 


180 00 


180 00 


180 00 


180 00 


180 00 


180 00 


180 00 


180 00 


180 00 


180 00 


00 


lO 


17627 


176 24 


176 21 


176 18 


176 14 


176 II 


176 08 


176 04 


176 00 


17556 


175 51 


17547 


10 


20 


172 54 


172 48 


172 43 
169 06 


172 36 


172 31 


172 24 


172 16 


172 09 


172 01 


171 52 


171 44 


171 34 


20 


SO 


169 23 


169 14 


16857 
165 18 


16847 


16837 


168 26 


168 15 


168 04 


167 51 


167 38 


167 24 


30 


40 


165 52 


165 42 


16529 


165 05 


164 52 


16438 


164 23 


164 08 


163 52 


163 35 


163 17 


40 


60 


162 24 


162 II 


161 56 


161 42 


161 26 


161 09 


160 53 


160 35 


160 17 


15956 


159 35 


159 14 


SO 


1 OO 


15858 


15842 


158 26 


158 08 


157 50 


157 31 


157 11 


15650 


15628 


156 OA 
152 18 


155 41 


155 15 


1 00 


lO 


15534 


155 16 


154 57 


154 37 


154 17 


153 54 


15332 


15308 


15244 


151 49 


151 20 


10 


30 


152 13 


151 54 


151 32 


151 10 


15047 


150 23 


149 57 


149 32 


14904 


14835 


148 04 


14733 


20 


SO 


14856 


14833 


148 10 


14747 


147 21 


14655 


146 27 


14558 


145 28 


144 58 


144 25 


143 50 


SO 


40 


145 42 


145 17 


144 52 


144 26 


14359 


143 31 


14302 


142 30 


141 58 


141 25 


14050 


140 13 


40 


60 


142 31 


142 05 


141 39 


141 II 


140 42 


140 12 


13941 


139 09 


13834 


137 59 


137 23 


13643 


SO 


2 OO 


139 24 


13857 


138 28 


137 59 


137 29 


13657 


136 24 


135 50 


135 15 


13438 


13359 


133 19 


2 00 


lO 


136 20 


13.5 51 


135 22 


134 51 


134 20 


13347 


133 13 


13238 


132 01 


131 23 


130 43 


130 01 


10 


20 


133 20 


132 50 


132 20 


131 49 


131 15 


130 42 


13007 


129 30 


128 52 


128 1% 
125 08 


12732 


126 50 


20 


SO 


130 23 


129 53 


129 21 


128 49 


128 IK 
125 18 


127 40 


127 04 


12627 


12548 


124 27 


123 42 


SO 


40 


127 30 


126 59 


126 26 


125 54 


124 43 


124 07 


123 29 


122 49 


123 08 


121 25 


120 43 


40 


60 


12441 


124 09 


12336 


123 02 


123 27 


121 50 


121 13 


12035 


119 55 


119 14 


118 31 


117 47 


SO 


3 OO 


121 55 


121 23 


120 48 


120 15 


11939 


119 02 
116 17 


11825 


11745 


117 04 


116 23 


11540 


114 56 


3 00 


lO 


119 12 


118 30 


118 06 


117 30 


11654 


11539 


114 59 


114 19 


113 37 


112 54 


113 00 
109 38 


10 


SO 


116 32 


115 58 


115 24 


114 50 


114 13 
111 30 


11336 


112 57 


112 18 


III 37 


no 55 
108 18 


110 13 


20 


SO 


11355 


113 21 


112 47 


112 12 


no 58 


no 30 


109 40 


109 00 


107 35 


106 51 


SO 


40 


III 22 


no 47 


no 12 


109 38 


109 02 


108 24 


107 46 


107 06 


106 25 


105 44 


IQ5 01 


104 17 


40 


SO 


108 50 


106 16 


107 41 


107 07 


106 30 


10553 


i<« 14 


104 35 


X03 55 


1P3 13 


102 31 


101 47 


SO 


4 OO 


106 22 


10548 


105 13 


10438 


104 02 


IQ3 25 


10247 


102 08 


101 27 


100 46 


100 04 


99 21 


4 00 


lO 


10355 


103 21 


102 46 


102 II 


loi 36 


100 58 


100 ao 


9941 


9902 
SP 39 


98 21 


97 40 


9657 


10 


SO 


101 31 


10057 


100 22 


9948 


99 II 


9835 


97 57 


97 10 
9458 


95 59 


95 18 


94 36 


20 


SO 


99 08 


^36 


98 01 


97 26 


9650 


96 13 
9356 
91 38 


95 37 


94 20 


9340 


93 00 


93 18 


SO 


40 
60 


9649 
9430 


96 16 
93 57 


9541 
93 22 


95 07 
92 49 


94 32 
92 15 


93 19 
91 02 


9241 
9025 


93 02 
8947 


I^S 


SS 


90 03 

8748 


40 
SO 


6 OO 


pg 


91 40 
8925 


S?I 


8606 


8958 


89 23 


8847 


88 10 


87 33 


8654 


86 16 


8536 


s 00 


lO 


8745 


8709 


8634 


8558 


85 21 


8443 


8405 
81 56 


83 36 


10 


20 


8744 


87 11 


8638 


8532 


84 57 


84 23 


8347 


83 II 


82 33 


81 18 


20 


SO 


8530 


8458 


8426 


8354 


83 21 


8247 


82 12 


81 36 


81 03 


80 35 


7948 


79 " 


30 


40 


l\S 


82 46 


82 14 


81 43 


81 10 


8036 


8003 


7928 


7853 


78 17 


77 42 


77 04 


40 


50 


8036 


80 05 


79 34 


7902 


78 28 


77 55 


77 21 


7647 


76 13 


75 36 


7500 


SO 


6 OO 


U 


78 27 


77 55 


77 25 


7653 


76 21 


7548 


75 15 
7308 


74 40 


74 06 


73 32 


7256 


00 


lO 


76 17 


75 47 


75 17 


74 45 


74 13 


7342 


72 35 


72 01 


71 28 
69 36 


7053 


10 


20 


74 39 


7409 


73 39 


73 10 


72 39 


7207 


71 36 


71 04 


70 32 


6959 


6853 


20 


SO 


72 30 


72 01 


71 31 


71 02 


ISH 


70 02 


69 31 


68 59 


68 38 


6756 


67 23 


6650 


SO 


40 


70 22 

68 14 


69 54 


§!J 


6856 


6756 


67 36 


66 56 


6624 


65 53 


65 31 


64 50 


40 


60 


6746 


6649 


66 21 


6551 


65 22 


6453 


64 23 


63 51 


63 30 


63 49 


SO 


7 OO 


6607 


65 39 


65 II 


6444 


64 16 


63 47 


63 18 


Sti 


63 19 


61 50 


61 30 


60 49 


7 00 


lO 


6358 


63 3J 


6305 


6238 


62 II 


61 42 


61 15 


60 17 


5948 


59 18 


5849 


10 


20 


61 51 


61 25 


6058 


60 32 


60 05 


5938 


59 " 


5843 


58 15 


57 47 


57 19 


56 49 


20 


SO 


59 44 
5736 


59 18* 


5852 


5827 


58 01 


57 34 


5708 


5640 


56 13 


55 46 


55 ift 


54 50 


SO 


40 


57 11 


5646 


56 21 


55 56 


55 30 


55 04 


5438 


54 09 


53 45 


53 18 


52 51 


40 


60 


55 29 


55 04 


54 40 


54 16 


53 5» 


53 26 


5301 


5236 


52 10 


51 44 


51 18 


50 52 


SO 


8 OO 


53 20 


5256 


52 33 


52 10 


51 45 


51 21 


5057 


5032 


50 08 


49 42 


49 17 


4852 


8 00 


lO 


51 11 


5049 


50 27 


50 04 


49 41 


49 17 


4854 


4829 


48 06 


47 42 


47 17 


4653 


10 


20 


49 03 


48 42 


48 19 


4758 


47 34 


47 12 


46 50 


4627 


46 03 


45 40 


45 17 


44 53 


20 


SO 


4654 


46 33 


46 II 


45 5^ 


45 28 


45 06 


44 45 


44 23 


44 01 


43 39 


43 16 


4254 


SO 


40 


44 44 


44 24 


44 03 


43 43 
41 30 


43 22 


43 02 


42 41 


42 19 


41 58 


41 37 


41 16 


40 54 


40 


50 


42 34 


42 15 


41 55 


41 17 


40 56 


^ 40 36 


40 16 


39 55 


39 35 


39 14 


38 54 


SO 


9 OO 


40 24 


40 05 


39 46 


3928 


3908 


3849 


3830 


38 12 


37 52 


37 32 


37 12 


3652 


9 00 


10 


38 13 


37 55 


37 38 


37 20 


37 02 


36 43 


36 25 


36 0: 


3548 


35 30 


35 10 


34 52 


10 


20 


36 02 


35 45 


35 28 


35 11 


34 54 


34 36 


34 19 


34 02 


33 45 


33 27 


33 09 


32 51 


20 


SO 


33 50 


33 34 


33 18 


33 02 


32 45 


32 29 


32 13 


31 56 


31 40 


31 24 


31 07 


30 50 


SO 


40 


31 38 


31 22 


31 07 


3052 


3S 37 


30 21 


30 06 


29 51 


29 35 


29 20 


29 03 


38 48 


40 


50 


29 24 


29 10 


2855 


28 42 


28 28 


28 13 


2759 


27 45 


27 30 


27 16 


27 01 


26 47 


SO 


lO OO 


27 II 


2658 


26 45 


26 32 


26 19 


260^ 


25 52 


25 39 


25 25 


25 II 


24 58 


24 44 


10 00 


10 


24 57 


24 45 


24 33 


24 21 


24 09 


23 56 


23 44 
21 36 


23 31 


23 19 


23 06 


22 54 


22 41 


10 


20 


22 42 


22 31 


22 21 


22 10 


21 5« 


21 47 


21 24 


21 13 


21 01 


20 so 


20 39 


20 


SO 


20 28 


20 18 


20 08 


1958 


1948 


19 37 


19 27 


19 17 


19 07 


18 56 


18 46 


18 36 


SO 


40 


18 13 


18 03 


17 54 


17 46 


17 36 


17 27 


17 18 


17 09 


17 00 


16 5» 


16 42 


16 32 


40 


SO 


15 57 


15 49 


15 41 


15 33 


15 25 


15 18 


1509 


15 01 


14 54 


14 45 


14 38 


14 29 


SO 


11 OO 


1341 


13 34 


13 27 


13 21 


13 13 


13 06 


13 00 


12 53 


12 46 


12 39 


12 32 


12 25 


11 00 


lO 


II 25 


II 19 


II 13 


II 07 


II 01 


10 56 


10 50 


10 44 


10 39 


10 33 


10 27 


10 21 


10 


20 


9 (» 


9 04 


8 58 


854 


850 


845 


841 


836 


831 


8 26 


8 22 


817 


20 


SO 


6 51 


6 47 


644 


641 


637 


6 33 


631 


^^ 


624 


6 20 


6 17 


6 13 


30 


40 


4 34 


4 32 


4 29 


4 27 


4 25 


4 23 


4 20 


4 18 


4 16 


VA 


4 11 


4 09 


40 


SO 


2 17 


2 16 


2 15 


2 14 


2 12 


3 12 


2 10 


2 10 


2 08 


2 06 


2 04 


SO 


12 OO 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


12 00 



In Iforth Istltvde, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from North to East; and 
when the star is setting^ or West of the meridian, the tabulated azimuths are reckoned from North to West. 

In Houth latltnde, when the star is risine or East of the meridian, the tabulated azimuths are reckoned from South to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from South to West. 

When the latitude and decllnatlOH are of dlffereat name, the tables are to be entered with the supplement of the hour angle and the 
supplement of the tabulated azimuth is to be taken for the required true bearing. 
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AZIMUTH OR TRUE BEARING. 



I^ATITmE 64''. 



DECLINATION— SAME NAME AS— LATITUDE. 



liATlTVDE 64°. 



Hoar Aniple. 


b. 


m. 


O 


OO 




lO 




20 




30 




40 




60 



6 



10 



11 



12 



OO 
10 
20 
30 
40 
50 

OO 
10 
20 
30 
40 
50 

OO 
lO 
20 
30 
40 
50 

OO 
lO 
30 
30 
40 
50 

OO 
lO 
20 
30 
40 
50 

OO 
lO 
20 
SO 
40 
50 

OO 
lO 
20 
SO 
40 
60 

OO 
lO 
SO 
30 
40 
50 

OO 
lO 
20 
30 
40 
50 

OO 
10 
20 
30 
40 
50 

OO 
lO 
30 
SO 
40 
50 
OO 



36° 



9836 
q6 12 

93 52 
91 34 
89 20 

87 06 

8455 
8245 
80 38 

78 32 
76 27 

74 23 



\l 



60 


18 


58 


19 


56 


20 


54 


21 


52 23 


50 25 


48 


25 


46 


28 


44 29 


42 30 


40 31 


38 32 


36 


33 


34 33 


32 


33 


30 33 


28 


32 


26 


32 




72 
70 

68 17 
66 16 
64 16 
62 17 



24 31 
22 29 
20 27 
18 25 
16 23 
14 21 

12 iS 

10 16 

8 12 



6 

4 
2 
o 



10 
07 

03 
00 




180 00 


I 


175 42 1 


171 25 I 


167 09 I 
162 58 I 


158 50 1 


IM 47 1 I 


150 49 ' I 


14b 5H I 


143 12 . I 


139 34 I 


13b 02 I 


132 36 1 


129 17 1 1 


I2b 04 


I 


122 57 


I 


"9 55 


I 


117 00 ' 1 


114 09 1 


III 22'' I 


108 41 1 I 


106 04 ; I 


103 31 


I 


loi 02 


I 



80 00 

75 37 
71 14 

6654 

62 37 
58 25 

54 18 

50 >7 
46 22 

42 34 I 

3« 53 I 

35 20 I 

131 52 

128 32 

125 17 

122 09 

19 07 
[16 12 

13 21 

10 35 
07 53 
05 17 
02 44 
00 15 

97 50 
95 27 
9308 

90 51 
38 36 

86 24 

84 H 
82 04 

7958 
77 53 
7548 
73 46 

71 43 
69 41 

67 42 

65 42 

63 43 
61 44 

5946 
57 47 

55 50 
53 53 

51 55 
49 57 

48 00 
46 02 
44 05 
42 07 
40 09 
38 10 

36 13 
34 13 
32 15 
30 16 
28 16 
26 16 

24 17 
22 16 

20 16 

18 15 
16 14 

14 13 

12 IT 
10 09 

8 07 
6 06 
4 04 
2 03 
o 00 



180 00 

175 30 
171 02 
166 37 
162 15 

157 ^ 

153 47 
141) 42 

145 45 
141 53 
138 09 

134 33 

131 04 
127 43 
124 28 
121 20 
118 18 
115 ai 

112 31 

109 45 
107 04 
104 28 
loi 55 
99 27 

97 03 
94 40 
92 22 
90 06 
8752 
8540 

83 31 
81 22 

79 J6 

77 12 

75 08 

73 07 

71 05 

69 

67 

65 07 
63 09 
61 II 



I 



\t 



59 
57 
55 20 
53 23 
51 
49 

47 34 
45 37 
43 40 
41 44 

39 47 
37 49 

35 52 
33 55 
31 57 
2958 
28 00 
26 01 

24 02 
22 03 
20 04 
18 04 

16 Q4 
14 04 

12 04 
10 04 



8 

6 

4 

3 



03 
03 
02 
01 



180 00 

175 25 
170 51 
166 20 
161 52 
157 30 

153 15 
149 05 
145 04 
141 10 

>37 24 
133 4«> 

130 16 

1 2b 53 
^23 37 
120 2H 
117 25 
114 29 

III 39 

108 53 
106 12 

103 37 
loi 05 

9838 

96 14 
93 53 
91 34 
89 19 
87 07 
84 56 

82 47 
80 40 

78 35 
76 31 

74 29 
72 28 

70 
68 
6631 

64 32 

62 35 
60 38 

58 41 
56 45 
54 49 
52 54 
5058 
49 03 

47 07 
45 12 
43 16 
41 20 

39 25 

37 28 

35 32 
33 35 
31 39 
29 41 
27 43 
25 46 

2348 
21 51 

19 52 
»7 53 
15 54 
13 56 

" 57 
958 



o 00 



58 

58 

59 
00 

00 



180 00 

175 18 
170 37 
ib6 00 
161 27 
156 59 

152 39 
148 2b 

144 21 

140 24 

136 35 

132 5<> 

129 23 

125 59 
122 43 

"9 34 
lib 31 

"3 35 

no 45 

107 59 
105 20 

102 44 

100 14 

97 4^ 

95 24 
93 03 
OO 46 
88 31 
86 20 
84 13 

82 02 
79 56 
77 53 
75 50 
7348 
71 48 

69 49 
67 50 
65 53 
6356 
61 59 
60 04 

5809 
56 12 
54 18 
52 23 
50 29 
4835 

46 40 

44 45 
42 50 
40 56 

39 01 
37 06 

35 " 

33 15 
31 20 

29 23 
27 27 
25 30 

23 34 
21 37 

19 40 

17 43 
15 45 
1348 

II 50 
9 52 



I 



7 

5 

3 
I 

o 



54 

55 
57 
58 
00 



440 45c 



52 01 

47 44 

43 35 

39 35 

35 43 
32 02 

28 28 

25 03 
21 47 

»8 37 
15 34 

12 38 

09 48 
07 03 
04 24 
01 50 
99 20 
96 53 

94 31 
92 II 

8956 
8742 

8531 
83 22 

81 16 
79 " 
77 09 
75 06 
73 05 
71 08 

69 08 
67 II 

65 15 
63 19 
61 23 
59 29 

57 35 
55 40 

53 46 
51 53 

49 59 

48 06 

46 12 

44 18 
42 26 

40 31 
38 37 

36 43 

34 50 
32 55 
31 00 

29 06 
27 11 

25 15 

23 20 
21 24 
19 28 
17 32 
15 35 

13 39 

II 42 
9 45 



127 30 
124 04 
120 46 
"7 37 



114 
III 



7 
5 
3 
I 



49 
52 
54 
58 



33 
38 



laS 49 
106 04 
103 26 
100 52 
98 23 
95 58 

93 36 
91 18 

89 03 
8b 51 

84 42 
82 34 

80 29 
78 24 
76 23 
74 22 
72 23 
70 25 

68 27 
66 31 
64 36 
62 41 
60 47 

5854 

57 01 
55 06 
53 U 
51 22 
49 29 
47 36 

45 44 

43 52 

41 59 
40 06 

38 13 
36 21 

34 28 
32 35 
30 41 
28 48 
26 54 
25 00 

23 05 
21 ic 
19 16 
17 22 
15 26 

13 31 



II 

9 

7 



o 00 



35 
39 
43 
5 47 
3 52 
1 56 
o 00 



26 28 

23 01 , 
19 44 ' 

J 6 33 
>3 31 J 
10 3b 1 

07 47 
05 04 
02 26 I 

99 54 ' 
97 26 
95 02 

92 41 ' 
90 24 

88 10 

85 59 
83 51 
81 45 

79 40 

77 37 , 

75 37 

73 37 

71 39 
69 42 

67 46 
65 51 

63 57 
62 03 

60 10 

58 17 

I 

56 25 



54 32 


52 41 


50 50 


4859 


47 07 


45 16 


43 24 


41 33 


39 41 


37 50 


35 59 


34 c6 


32 14 


30 22 


28 29 


26 36 


24 43 


22 51 


20 57 


19 03 


17 10 


15 »5 


13 22 


II 28 


9 33 


7 39 


5 44 


3 49 


I 55 


00 



80 00 

74 45 
t>9 33 
64 25 

59 23 
54 32 

49 49 
45 17 
40 .s6 
36 4b 
32 48 
29 00 

25 23 
21 55 
18 37 
15 27 
12 25 

09 31 

06 43 
04 01 
01 23 

98 53 
96 2b 

94 02 



% 



63 
61 



55 
53 
52 07 

50 

48 
46 37 



II 

9 
7 
5 
3 
I 

o 



20 
27 
34 
41 
47 

53 
00 



44 
28 

87 15 
8505 
82 59 
8054 

78 50 
76 49 

74 49 
72 51 
70 54 
68 58 

67 04 
65 09 
17 
24 
59 31 
57 40 



'i 



44 47 
42 56 
41 07 
39 16 
37 26 
35 35 

33 44 
31 53 
30 02 
28 II 
26 19 
24 27 

22 36 
20 43 
iS 51 
16 59 
15 06 
13 13 



I 



I 



80 00 

74 35 
69 12 

63 55 
5845 
53 45 

48 57 
44 20 

39 54 
35 40 
31 40 
27 51 

24 13 i 
20 45 

17 27 
14 17 
II 16 
08 22 

05 34 
02 53 
00 iS 
97 48 
95 23 
93 01 

90 44 
88 30 
86 18 

84 09 
82 03 

80 00 

77 58 

75 58 
74 01 
72 
70 
68 13 

66 20 

64 26 
62 35 
60 44 
58 52 
57 03 

55 13 
53 23 
51 33» 

49 44 
47 56 
46 06 

44 17 
42 29 

40 39 
38 50 
37 01 
35 12 

33 22 
31 31 
2g 42 

27 52 
26 01 
24 II 

22 20 

20 30 

18 38 
16 47 

14 55 
13 04 



II 
9 
7 
5 
3 
I 
o 



13 
20 

28 

36 
45 
52 
00 



46° 



80 00 

74 23 

68 50 
63 22 
58 04 
52 55 

48 00 

43 17 
3^ 48 

34 31 
30 28 

26 38 

22 58 

19 31 
16 13 

13 04 
10 02 
07 10 

04 24 
01 44 

99 10 
96 41 

94 18 

91 58 

8942 
87 29 
85 19 
83 12 

81 08 
79 06 

77 05 

75 07 
73 10 j 
71 14 1 

69 20 

67 27 

65 35 
63 43 
61 53 
60 03 

58 13 
56 24 



54 
52 



50 59 
49 " 
47 23 
45 35 

43 47 
42 00 

40 12 

38 24 

36 36 

34 48 

32 59 
31 10 
29 22 
27 32 
25 44 
23 55 

22 05 
20 



18 
16 35 
14 45 
" 55 

II 04 
9 14 



7 
5 
3 
I 
o 



23 
32 
42 

50 
00 



470 



o / 

80 00 

74 II 
68 25 
62 46 
57 18 

52 01 

4658 

42 09 
37 35 

33 16 

29 II 
25 20 

21 39 

18 II 
14 54 

11 45 
08 46 

05 55 

03 10 
00 32 
98 00 

95 33 
93 10 
90 52 

R839 
86 26 

84 19 
82 13 
80 II 
78 II 

76 II 

74 15 
72 19 
70 24 
68 32 
66 40 

64 50 
62 59 
61 10 

59 21 
57 33 
55 45 

53 57 
52 II 
50 23 
4837 
46 50 
45 04 

43 17 
41 31 
39 44 
37 57 
36 10 

34 23 

32 36 

30 49 

29 r>2 

27 14 
25 25 

23 38 

21 50 
20 01 
18 13 
16 24 

14 35 

12 46 

10 57 
9 07 



Hoar Anij^let 



18 

29 
39 
50 
00 



O 



6 



9 



10 



11 



12 



m. 
00 
10 
20 
SO 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
SO 
40 
50 
00 



In North latltade, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from North to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from North to West. 

In Konth latitude, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from South to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from South to West. 

When the latitude and declination are of different name, the tables are to be entered with the supplement of the hour angle and the 
supplement of the tabulated azimuth is to be taken for the required true bearing. 
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AZIMUTH OR TRUE BEARING. 



liATIXrilE 640. 




I 
50° 


JECUNATION 


-SAME NAME A&-I,i 


%.TITUI 
56° 


)E 




I4ATITUDB 64°. 


Hour Ajicle. 


48° 


4»3 


61° 


52° 


530 

' 


54° i 55° 

/ , ' 


570 

1 


58° 

/ 


59° 

/ 


Hour Ansle* 


li. 


m. 


O ' 


/ 


c / 


/ 


f 


/ 


li« III* 


O 


OO 


i8o OO 


180 00 


180 00 


180 00 


180 00 


180 00 


180 00 ' 180 00 


180 00 


180 00 


180 00 


180 00 


00 




lO 


173 56 


173 45 


173 23 


173 01 
166 ri 


172 37 


172 09 


171 34 170 53 


170 02 


16856 


167 28 


165 28 


10 




20 


167 57 


167 26 


166 51 


165 23 


164 29 


163 23 162 04 


160 27 


158 2q 


155 51 


152 19 


20 




SO 


162 07 


161 22 


160 31 


159 32 


158 25 


157 07 


155 36 153 47 


151 35 


148 52 


145 27 


141 04 


SO 




40 


156 27 


155 29 


154 25 


153 12 


151 49 


150 13 


148 22 146 10 


M3 33 


140 25 


i3<> 35 


131 51 


40 




50 


151 01 


149 53 


148 38 


147 13 


145 37 


143 48 


141 42 


139 17 


136 26 


»33 06 


129 06 


124 21 


50 


1 


OO 


145 51 


144 35 


143 11 


141 37 


139 53 


137 54 


135 39 133 06 


130 09 


126 44 


122 46 


118 II 


1 00 




10 


140 55 


139 33 


138 04 


136 24 


134 33 


132 29 


130 10 127 32 


124 34 


121 12 


117 22 


112 59 


10 




20 


136 17 


134 52 


133 18 


131 34 


129 39 


127 33 


125 12 122 34 


"9 39 


116 26 


112 42 


10835 


*® ' 




30 


131 55 


130 26 


128 50 


127 04 


125 07 


123 01 


120 40 iiH 06 


"5 15 


112 06 


108 3b 


104 45 


SO 




40 


127 47 


126 17 


124 39 


122 54 


120 57 


118 51 


116 33 ' 114 02 


in 17 


108 16 


104 59 


101 22 


40 




50 


123 54 


122 23 


120 46 


119 00 


117 05 


115 02 


112 46 no 21 


107 41 


104 49 


1 01 42 


98 20 


50 


2 


OO 


120 14 


118 44 


117 07 


115 22 


113 20 
no 08 


III 28 


109 17 106 56 


104 24 


101 41 


98 44 


95 34 


2 00 




lO 


116 47 


"5 17 


"3 41 


III 58 


108 10 


106 03  103 48 


1 01 23 


9847 


96 00 


93 02 


10 




20 


113 30 


112 01 


110 27 


108 46 


106 59 


105 05 


103 03 100 53 


9834 


96 06 


93 28 


90 40 


20 




SO 


no 23 


108 56 


107 24 


105 46 


104 00 


102 10 


100 13 98 08 


95 55 


93 35 


91 05 


88 26 


SO 




40 


107 25 


106 00 


104 29 


102 54 


loi 12 


99 26 


97 32 i 95 32 


93 26 


91 12 


«8 50 


vS6 21 


40 




50 


104 30 


103 07 


loi 39 


100 09 


98 33 


90 50 


95 01 ! 93 07 


91 05 


8857 


8643 


H4 21 


50 


3 


OO 


loi 53 


100 31 


99 06 


97 36 


96 01 


94 21 


92 37 90 46 


88 50 


8649 


84 40 


82 26 


s 00 




lO 


99 17 


97 56 


96 33 


95 06 


93 35 


91 59 
«9 4i 


90 17 88 32 


86 40 


84 44 


82 42 


8034 


10 




20 


96 45 


95 29 


9408 


92 43 


9i ^3 


88 03 86 23 


84 37 


8245 


8049 


78 47 


20 




30 


94 21 


93 05 


91 47 
8931 


QO 25 


8859 


87 30 


8556 


84 19 


8237 


80 51 


78 59 


77 03 


SO 




40 


92 00 


91 47 


88 12 


8649 


85 23 


8353 


82 19 


80 41 


78 59 


77 12 


75 22 


40 




50 


89 44 


8833 


87 19 


86 03 


8442 


83 19 


81 53 


80 22 


7848 


77 10 


75 28 


73 42 


50 


4 


OO 


8731 


8623 


85 II 


8357 


ti 


81 19 


79 55 • 78 28 


7658 


75 24 


73 47 


72 05 


4 00 




lO 


85 22 


84 15 


8305 


81 54 


79 21 


78 01 


76 37 


75 10 


73 40 


72 06 


70 28 


10 




20 


83 16 


82 II 


81 03 


79 54 


7841 


77 27 


76 09 


7448 


73 24 


71 58 


70 27 


6854 


20 




SO 


81 13 


80 09 


79 04 


77 56 


7647 


75 34 


74 19 


73 01 


71 41 


70 17 


68 51 


67 20 


SO 




40 


79 " 


78 n 


77 07 


76 02 


74 54 


73 44 


72 31 


71 16 


%% 


6839 


67 15 


6548 


40 




50 


77 13 


76 14 


75 " 


7408 


7302 


71 55 


7045 


69 33 


67 01 


65 40 


64 17 


50 


5 


OO 


75 15 


74 18 


73 18 


72 16 


71 13 


70 08 


69 00 67 50 


66 38 


65 24 


64 06 


62 47 


5 00 




10 


73 20 


72 24 


71 26 


70 27 


69 25 


68 21 


67 16 ; 66 09 


65 00 


6348 


62 34 


61 17 


10 




20 


71 26 


70 31 


6936 


6839 


67 39 


6637 


*5 34 64 29 


63 22 


62 13 


61 01 


58 18 


20 




SO 


6934 


68 40 


67 47 
6558 


6651 


65 54 


6454 


63 52 


62 51 


61 45 


60 39 


59 2Q 

575s 


SO 




40 


6742 


66 51 


65 04 


t>4 09 


63 II 


62 12 


61 II 


60 09 


59 04 


56 50 


40 




50 


6552 


6503 


64 II 


63 20 


62 26 


61 30 


60 33 59 34 

1 


58 34 


57 32 


56 28 


55 21 


50 


1 

6 


OO 


6403 


63 14 


62 25 


61 35 


60 42 


^S 


1 

58 53 57 57 


56 59 


55 59 * 


54 57 


53 53 


6 00 




lO 


62 14 


61 27 


60 39 


59 50 


5859 


57 15 56 20 


55 24 


54 26 


53 27 


52 25 


10 




20 


60 26 


5941 


5855 


58 08 


57 19 


56 28 


55 37 54 45 
53 59 53 08 


53 50 


52 54 


51 57 


5057 


20 




SO 


5839 


57 55 


57 10 


56 24 


55 37 


5448 


52 15 


51 22 


50 26 


49 30 
48 02 


SO 




40 


5652 


56 09 


55 26 


54 42 


5356 


53 09 


52 21 51 32 


50 42 


49 50 
48 19 


4857 


40 




50 


55 06 


54 25 


53 43 


53 00 


52 16 


51 31 


50 44 


49 57 


49 08 


47 27 


46 35 


50 


7 


OO 


53 20 


52 40 


52 00 


51 18 


50 35 


49 52 

48 14 


49 07 


48 22 


47 35 


46 47 


45 57 


45 07 


7 00 




lO 


51 34 


5055 


50 16 


49 36 


4855 


47 30 


4647 


46 01 


45 15 


44 28 


43 39 


10 




20 


49 47 


49 " 


48 33 


47 55 


47 15 


4635 


45 53 


45 12 


44 28 


43 44 


42 57 


42 II 


20 




SO 


48 03 


47 27 


4650 


46 14 


45 35 


44 56 


44 17 1 43 37 


42 55 


42 12 


\^ 


40 43 


SO 




40 


46 17 


45 43 


45 08 


4432 


43 56 


43 18 


42 40 


42 01 


41 21 


40 40 


39 15 


40 




50 


44 31 


43 59 


43 25 


42 5; 


42 16 


41 40 


41 03 


40 26 


39 47 


39 08 


38 28 


37 47 


50 


8 


OO 


42 46 


42 14 


41 43 


41 09 


40 36 


40 02 


39 26 


3851 


38 13 


37 36 


3658 


36 18 


8 00 




lO 


41 01 


^2 ^i 


40 00 


39 29 


3856 


3823 


37 49 


37 16 


36 40 


36 05 


35 27 


34 49 


10 




20 


39 16 


3846 


38 17 


37 47 


37 16 


36 44 


36 12 


35 40 


35 06 


34 32 


33 57 


33 20 


20 




SO 


37 30 


3702 


36 34 


36 05 


35 36 


35 06 


34 35 ' 34 05 
32 58 ' 32 ^ 


33 32 


33 00 


32 26 


31 52 


SO 




40 


35 44 


35 19 


34 51 


34 24 


33 55 


33 27 


31 58 


31 26 


3055 


30 22 


40 




50 


33 59 


33 33 


3308 


32 42 


32 16 


31 48 


31 21 . 30 52 


30 24 


29 54 


29 23 


28 52 


50 


9 


OO 


32 12 


31 49 


31 25 


31 00 


30 34 


30 09 


29 43 


29 16 


28 48 


28 20 


27 53 


27 23 


9 00 




lO 


30 27 


3004 


29 41 


29 18 


2854 


28 30 


28 05 


27 40 


27 14 


26 48 


26 21 


25 53 


10 




20 


28 41 


28 19 


27 57 


27 36 


27 13 


26 50 


26 27 


26 03 


25 39 


25 14 


24 49 


?4 23 


20 




SO 


26 54 


26 34 


26 14 


25 53 


25 32 


25 II 


2448 


24 27 


24 05 


23 44 


23 17 


22 53 


SO 




40 


25 07 


24 49 


24 30 


24 II 


23 51 


23 31 


23 10 ; 22 51 


2S 29 


22 07 


21 45 


21 22 


40 




50 


23 21 


23 04 


22 46 


22 28 


22 09 


21 51 


21 32 ' 21 13 


20 54 


20 33 


20 12 


19 52 


50 


10 


OO 


21 34 


21 18 


21 02 


20 45 


20 29 


20 II 


19 54 


1936 


19 17 


1859 


18 40 


18 21 


10 00 




lO 


19 47 
18 00 


19 32 


19 17 


19 02 


1847 


18 30 


18 14 


17 59 


17 41 


17 24 


17 08 


16 50 


10 




20 


17 46 


17 32 


17 18 


17 04 


16 51 


1636 


16 21 


16 06 


15 51 


15 34 


«5 19 


20 




SO 


16 12 


16 00 


1548 


15 35 


15 23 


15 09 


14 57 


14 44 


14 29 


14 16 


14 02 


13 47 


SO 




40 


14 25 


14 13 


14 03 


13 52 


13 41 


13 2Q 
II 48 


13 18 


13 06 


12 54 


12 41 


12 28 


12 15 


40 




50 


12 37 


12 27 


12 18 


12 08 


II 58 


II 38 


II 28 


II 17 


11 07 


10 55 


10 44 


60 


11 


OO 


10 49 


10 41 


10 32 


10 24 


10 16 


10 07 


958 
8 19 


950 
8 n 


9 40 


9 31 


9 22 


9 13 


11 00 




lO 


9 01 


854 


847 


8 40 


833 


8 26 


8 04 


7 57 


7 49 


7 40 


10 




20 


7 13 


7 07 


702 


656 


651 


* 6 45 


6 39 


634 


627 


6 21 


6 15 


6 09 


20 




SO 


5 25 


5 20 


5 16 


5 13 


5^ 


5 04 


4 59 


4 55 


4 50 


4 46 


441 


4 37 


SO 




40 


3 36 


3 33 


3 31 


3 29 


3 26 


3 23 


3 19 


3 17 


3 14 


3 II 


307 


3 05 


40 




^2 


I 49 


I 47 


I 46 


I 44 


I 43 


I 42 


I 40 


I 39 


1 36 


I 35 


I 34 


1 32 


50 


12 


OO 


00 


00 


00 

ft 


00 


00 


00 


00 


00 


00 


00 


00 


00 


12 00 



In Iforih latitude, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from North to East; and 
when the star is setting^ or West of the meridian, the tabulated azimuths are reckoned from North to West. 

In South latltade, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from South to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from South to West. 

When the latitude and declination are of different name, the tables are to be entered with the supplement of the hour angle and the 
supplement of the tabulated azimuth is to be taken for the required true bearing. 
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AZIMUTH OR TRUE BEARING. 



I<ATITI71>E 640. 




DECUNATION— SAME NAME A8- 


I^TITUDE. 




LATITVIIE 04°. 


Hour Allele. 


60C 


61° 


62° 


63° 


64° 


65° 


66° 


670| 


68° 


09° 


70O 


Hour Ancle. 


1&. 


in. 


O ' 


f 


/ 


f 


/ 


f 


/ 


f 


/ 


/ 


/ 


li* m* 





OO 


i8o 00 


180 00 


180 00 


180 00 


•  • • 


00 


00 


00 


00 


00 


00 


00 




lO 


162 32 


157 51 


149 18 


13045 


88 52 


45 59 


26 43 


17 56 


13 07 


10 08 


8 06 


10 




20 


147 21 


140 II 


129 08 


"I 54 
103 16 

9807 


fl^^ 


44 19 


32 23 


24 41 


19 27 


1545 


20 




30 


135 17 


127 32 
rib 30 


117 03 


86 38 


69 26 


54 23 


42 40 


33 51 


27 29 


22 37 


SO 




40 


125 56 


109 15 


8530 


72 27 


60 12 


49 39 


41 00 


39 18 


2833 


40 




50 


118 38 


III 49 


103 47 


94 32 


84 23 


73 52 


63 40 


54 21 


46 06 


33 30 


50 


1 


00 


112 49 


106 38 


9? 36 


91 44 
89 23 


83 15 


7428 


65 47 


57 33 


50 02 


43 23 


37 35 


1 00 




lO 


108 02 


102 26 


96 13 


82 07 


74 35 


67 02 


59 44 


52 51 


4634 


40 54 


10 




20 


104 01 


9856 


93 22 


87 22 


8t 00 


74 24 


67 44 


61 II 


54 54 
56 22 


48 59 


43 33 


20 




30 


TOO 31 


95 54 


?R ^ 


8531 


79 52 


74 00 


68 03 


62 08 


5051 


45 40 


SO 




40 
60 


97 27 
94 42 


93 13 
9048 


86 3I 


8349 
82 13 


7844 
77 36 


73 28 
7249 


6805 
67 55 


62 41 
62 59 


57 24 

58 05 


52 14 

53 i6 


tU 


40 
50 


2 


OO 


92 11 
8952 


f?35 


8444 


80 41 


76 27 


72 04 


6735 


6303 


58 29 


53 59 


49 35 


2 00 




lO 


86 30 


8255 


79 13 


75 19 


71 17 


6708 


62 56 


5841 


54 27 


50 17 


10 




20 


8742 


8434 


81 1- 


7748 


74 II 


70 26 


66 35 


62 40 


5842 


54 44 


50 47 


20 




30 


8539 


8243 


7II4 


76 24 


73 02 


69 33 


65 5& 


62 18 


58 35 


54 50 


51 06 


SO 




40 


8343 


8057 


7S 02 


71 53 


6I38 


65 16 


61 50 


58 20 


54 47 


51 16 


40 




50 


81 51 


79 16 


76 32 


73 42 


70 44 


67 41 


64 31 


61 18 


57 59 


5438 


51 17 


50 


3 


OO 


80 04 


77 37 


75 02 


72 22 


52 35 


6642 


6343 


60 41 


57 34 


54 23 


51 12 


s 00 




10 


78 20 


76 01 


73 35 


71 03 


68 25 


65 42 


62 53 


60 00 


57 03 


54 02 


51 00 


10 




20 


76 40 


74 27 


72 09 


69 45 


67 15 
6606 


64 41 


62 01 


59 17 


56 29 


.-v^ 38 


5044 


20 




30 


75 01 


72 55 


7043 


68 27 


63 39 


61 08 


58 32 


55 52 


53 09 


50 22 


SO 




40 


73 26 


71 26 


69 20 


67 10 


64 55 


6236 


60 12 


57 44 


55 12 


52 35 


49 57 
4928 


40 




50 


71 51 


6957 


6757 


6554 


63 45 


6i 32 


59 15 


5654 


54 29 


51 59 


50 


4 


OO 


70 19 


6830 


6635 


6437 


62 34 


6028 


58 16 


56 03 


53 44 


51 21 


4856 


4 00 




lO 


6847 


67 02 


65 13 


63 21 


61 23 


59 22 


57 17 


5509 


52 56 


5040 


48 20 


10 




20 


57 n 


6536 


63 52 


62 04 
6048 


60 12 


58 17 


5616 


5414 
53 18 


52 07 


49 56 


4742 


20 




SO 


6548 


64 II 


62 32 


59 01 


57 10 


55 16 


51 16 


49 11 
4823 


4703 


SO 




40 


64 20 


62 47 


61 II 


59 32 


57 49 


56 02 


54 13 


52 21 


50 24 


46 31 


40 




50 


62 51 


61 23 


5950 


58 16 


56 37 


54 55 


53 10 


51 22 


49 29 


47 35 


45 37 


SO 


5 


OO 


61 24 


59 59 


5830 


5658 


55 24 


53 47 
5238 


52 06 


50 22 


4834 
4738 


46 43 


4450 


5 00 




lO 


5957 


58 35 


57 10 


SS 


54 12 


51 01 


40 21 
48 20 


4551 


4403 


10 




20 


58 31 


57 12 


5550 


52 59 


51 29 


49 55 

48 49 


4641 


4458 


43 14 


20 




80 


5705 


55 49 


5430 


53 09 


51 45 


50 IQ 
49 08 


47 17 


4542 


44 03 
43 08 


42 23 


SO 




40 


55 38 


54 25 


53 10 


51 52 


50 31 


47 42 


46 14 


4442 


41 31 


40 




50 


54 13 


53 03 


51 50 


5035 


49 17 


47 57 


46 35 


45 10 


4342 


42 II 


4038 


SO 


6 


OO 


52 47 


51 40 


5029 


49 17 
48 00 


48 <w 
46^ 


4646 


45 26 


4405 


4240 


41 12 


3343 
3848 


6 00 




lO 


51 22 


50 16 


49 09 


45 34 


44 17 


43 00 


41 37 


40 13 


10 




20 
80 


4957 
4831 


4854 
47 31 


47 49 
46 29 


4643 
45 24 


45 33 
44 18 


44 22 
43 10 


43 09 
41 59 
4048 


41 53 
4046 


40 34 


39 14 
38 13 


37 51 
3653 


20 
SO 




40 


47 05 


46 07 


4507 


44 05 


43 02 


41 56 


3938 
3830 


37 II 


35 55 


40 




50 


45 40 


44 44 


43 46 


42 47 


41 46 


40 43 


39 37 


37 21 


3609 


34 56 


SO 


7 


OO 


44 15 


43 21 


42 25 


41 2Q 
40 08 


40 29 


39 29 


3826 


37 22 


r<^ 


35 06 


33 55 


7 00 




lO 


42 48 


41 57 


41 03 


39 12 


38 14 


37 14 


36 12 


34 02 


32 55 


10 




20 


41 23 


4033 


3942 
38 ao 


38 49 


37 55 


36 59 


36 02 


35 02 


34 01 


32 57 


31 52 


20 




30 


39 57 


39 09 


37 30 


3638 


35 44 


34 49 


33 52 


32 53 


31 52 


3050 


SO 




40 


38 31 


37 45 


36 57 


36 10 


35 20 


34 29 


33 35 


32 41 


31 44 


3047 


29 47 


40 




50 


37 04 


36 21 


35 35 


34 49 


34 01 


33 13 


32 22 


31 30 


30 36 


29 40 


2843 


SO 


8 


OO 


3537 


3456 


34 12 


33 28 


32 43 


31 56 


31 07 


30 17 


29 26 


28 33 
27 26 


2740 


8 00 




lO 


34 10 


33 31 


32 50 


32 08 


31 24 


30 40 




29 05 


28 16 


26 34 


10 




20 


3244 
31 10 


32 05 


31 26 


30 46 


3005 


29 22 

28 05 


27 53 


27 07 


26 18 


25 29 


20 




30 


30 40 


30 02 


29 24 


2845 


27 23 


26 40 


25 56 


25 10 


24 23 


SO 




40 


20 49 


29 15 


28 39 


28 02 


27 25 


26 47 


26 07 


25 27 


24 44 


24 01 


23 17 


40 




50 


28 22 


27 49 


27 15 


26 41 


26 05 


25 29 


24 52 


24 13 


23 32 


22 52 


22 10 


SO 


9 


OO 


26 53 


26 23 


2551 


25 18 


2444 


24 10 


23 34 


22 58 


22 21 


21 41 


21 01 


e 00 




lO 


25 24 


24 56 


24 25 


23 55 


23 24 


22 51 


22 18 


21 44 


21 oS 


20 32 


1954 


10 




20 


23 57 
22 28 


23 30 


23 01 


22 33 


22 03 


21 33 


21 01 


20 29 


19 56 
18 42 


10 21 


17 38 


20 




30 


22 02 


21 36 


21 09 


20 41 


20 13 


iQ 44 


19 13 
17 58 


18 10 


SO 




40 


20 59 


20 35 


20 II 


19 45 


19 20 


18 53 


18 26 


17 29 


1658 


16 29 


40 




50 


19 29 


19 08 


1845 


18 22 


1758 


17 34 


17 07 


16 42 


16 15 


15 47 


15 19 


so 

• 


lO 


OO 


18 00 


17 41 


17 19 


16 58 


16 36 


16 13 


15 50 


15 26 


15 01 


14 35 


14 10 


10 00 




lO 


16 32 


16 13 


15 53 


15 33 


15 14 


14 53 


14 31 


14 10 


1347 


13 24 


13 00 


10 




20 


15 02 


14 45 


14 27 


14 10 


13 51 


13 32 


13 13 


12 53 


12 33 


12 12 


11 50 


20 




30 


13 32 


13 17 


13 01 


12 46 


12 29 


12 12 


" 55 


II 37 


II IS 


10 59 


10 39 


so 




40 


12 02 


II 48 


II 34 


II 21 


II 06 


10 51 


10 35 


10 20 


10 03 


946 


2 ^ 


40 




50 


10 32 


10 21 


10 08 


9 56 


9 43 


930 


9 16 


9 03 


8 48 


8 33 


8 18 


so 


11 


OO 


9 03 


852 


8 41 


831 


8 20 


8 09 


7-57 


7 45 


7 33 


7 21 


7 07 


11 00 




lO 


7 32 


7 23 


7 15 


706 


657 


6 47 


637 


6 28 


6 18 


6 07 


5 57 


10 




20 


6 01 


5 55 


5 49 


5 41 


5 34 


526 


5 19 


5 II 


502 


4 54 


4 46 


20 




30 


4 32 


4 27 


4 21 


4 15 


4 10 


4 04 


3 59 


3 53 


3 47 


3 40 


3 34 


SO 




40 


3 01 


258 


2 54 


2 51 


2 47 


2 43 


2 39 


2 35 


2 31 


2 26 


2 23 


40 




50 


I 31 


I 29 


I 27 


I 26 


I 24 


I 21 


I 20 


I 17 


I 16 


I 14 


I II 


so 


12 


OO 


00 


00 


00 


00 


00 


00 


00 


00 


00 

• 


00 


00 


12 00 



In North latltnde, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from North to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from North to West. 

In South Utltade, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from South to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from South to West. 

When the latitude and declination are of different name, the tables are to be entered with the supplement of the hour angle and the 
supplement of the tabulated azimuth is to be taken for the required true bearing. 
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AZIMUTH OR TRUE BEARING. 



liATTTUDE 65<'. 



DECI.INATION— SAME NAME AS— LATITUDE. 



liATITUDE 65<'. 



Hour Angle. 



O 



6 



9 



10 



11 



12 



in. 
OO 
lO 
SO 
SO 
40 
60 

OO 
lO 
20 
SO 
40 
60 

OO 
lO 
SO 
SO 
40 
&0 

OO 
lO 
SO 
SO 
40 
50 

OO 
lO 
20 
SO 
40 
60 

OO 
lO 
SO 
SO 
40 
60 

OO 
lO 
SO 
SO 
40 
60 

OO 
lO 
SO 
SO 
40 
60 

OO 
lO 
SO 
SO 
40 
60 

OO 
lO 
SO 
SO 
40 
50 

OO 
lO 
SO 
SO 
40 
50 

OO 
lO 
SO 
SO 
40 
50 
OO 



S40 



8o 00 
76 31 
73 03 

66 09 
62 45 

59 32 
50 02 

52 44 
49 29 
46 17 
4308 

40 03 
37 00 
34 00 
31 06 
28 13 
25 23 

22 38 
19 54 
17 15 
14 37 
12 03 

09 31 

07 01 

04 33 
02 06 

99 45 
97 24 
95 04 



12 
8558 
8344 
81 32 

79 20 
77 09 
7500 
72 50 
70 40 

6831 

66 23 

64 13 

62 

59 
57 
55 

53 29 
51 20 
49 09 
47 00 
44 50 
42 39 

40 28 
38 16 
36 04 

33 52 

31 39 
29 26 

27 13 

24 57 
22 

30 

18 12 

15 56 

13 41 
II 25 



S60 I SO® 



08 

51 
34 

17 
00 



180 00 
176 20 
172 58 
169 28 

165 59 
162 32 



159 08 
155 45 
152 
149 

145 55 
142 44 

139 37 

136 34 

133 33 

130 36 

"7 43 
124 53 

123 07 
119 23 
116 43 
114 05 
III JO 

io8 58 

106 39 

104 00 

101 36 

99 " 

9051 

94 32 

Q2 14 

8957 
87 42 
85 28 

83 15 
81 03 

7851 
7641 

74 31 
72 21 
70 12 
68 04 

6556 

63 47 
61 39 

5931 
57 23 
55 15 

53 06 

5058 
48 49 

46 39 
44 30 
42 20 

40 10 

37 59 
3548 
33 37 
31 24 
39 12 

26 59 
24 46 
22 32 
30 18 
18 03 

15 49 

13 34 
II 19 



9 

6 

4 
2 
O 



04 
48 

16 
00 



80 00 
76 36 

7252 
69 30 

6548 
63 19 

5852 

55 27 
52 05 
4847 

45 31 

42 19 

39 10 
3606 

33 05 
3007 

37 13 

34 32 

21 35 
18 51 

16 10 
13 32 

10 57 
08 35 

05 56 
03 37 

01 03 

96 18 
9359 

91 41 
59^5 
87 II 

8456 
8343 
8033 

78 33 
76 II 
74 <^ 
71 53 
6945 
67 37 

65 29 

63 31 
61 13 

59 oS 

56 59 

5451 

52 43 
50 30 

48 27 

46 19 

44 10 

43 01 

39 51 
37 41 

35 32 
33 21 

31 09 
28 58 

36 46 

24 34 

32 22 

20 09 

17 55 
15 42 

13 27 

11 13 
859 
6 44 
4 29 

2 15 
o 00 



S70 






80 00 
76 33 

72 47 
69 II 

65 37 
63 05 

5836 
5508 

51 45 
48 24 

45 07 

41 53 

3843 
35 37 
32 35 
2936 
26 41 

23 50 

21 03 

18 18 

15 36 
12 58 
10 23 
07 51 

05 22 
03 53 
00 39 
98 06 
9546 
93 26 



^ 



I 09 



86 38 
8425 

83 13 
80 01 

77 50 
75 4» 
73 32 

6709 

65 03 
63 ss 
60 48 

5841 
5634 

54 27 

52 20 
50 13 
48 06 

45 58 

43 51 
41 42 

39 33 
37 25 
35 15 

33 05 
30 SS 
2845 

26 33 

34 33 

23 II 

19 59 
17 46 

15 34 

13 31 
II 09 

855 
6 41 
4 27 
2 14 
o 00 



S80 



80 00 
76 20 
72 40 
6903 
65 25 
61 51 

58 19 
54 49 
51 23 

48 01 

44 41 

41 27 

38 15 
3508 
32 04 

29 04 
26 09 

23 17 

20 39 

17 44 
15 03 
13 24 
0949 
07 16 

04 48 
02 19 

99 54 
97 32 
95 " 
92 53 

8605 

8353 
81 40 

7930 

77 20 
75 " 
73 03 

^^ 

6641 

64 35 
62 37 

60 31 
58 15 
5609 

54 04 

51 57 

49 51 
47 44 
4538 
43 30 
41 23 

39 15 
37 07 
34 59 
32 50 

30 40 
28 31 

36 31 

24 10 
22 00 
19 49 

17 37 
15 27 

13 U 

II 02 

851 
6 38 
4 25 
2 13 
o 00 



S0° 



o f 

80 00 
76 17 
72 35 
16853 
165 13 
[61 36 

58 01 

54 29 
51 01 
47 36 

44 15 

40 59 

37 45 
34 37 

31 32 
28 32 

25 35 

22 43 

19 54 
17 08 

14 27 
II 49 

09 13 
06 41 

04 12 
01 44 

9656 
9437 
92 18 

90 01 

8746 

85 32 

83 19 
81 09 

7859 

7649 
74 40 
72 33 
70 25 

68 19 
66 13 

64 06 
63 01 

59 55 

57 50 

55 45 
53 40 

51 34 
49 28 
47 22 

45 16 

43 10 

41 04 

3857 
36 50 
3442 

32 34 
30 26 

28 17 

3608 

23 59 
21 49 
19 39 
17 30 

15 18 

13 08 

10 56 
8 46 
6 34 
4 23 
2 II 
o 00 



SOo 


Sio 

/ 


/ 


180 00 


180 00 


176 14 


176 10 


173 38 


172 31 


16843 


164 48 


165 01 


161 20 


161 04 


157 42 


157 24 


15408 


153 47 


15037 


150 13 


147 10 


146 44 


143 47 


143 19 


140 a9 


139 59 


137 15 


13643 


13405 


133 32 


130 59 


130 25 


127 58 


137 32 


125 00 


124 24 


133 07 


121 31 


no 18 


118 41 


116 32 


115 55 


"3 50 


"3 13 


III 12 


no 34 


10837 


107 58 


106 04 


105 26 


i<^ 35 


10257 


101 07 


100 30 


9843 


9807 


96 21 


95 44 


9401 


93 25 


91 43 


91 06 


89 36 


Sfso 


87 12 


8637 


8458 


84 24 


8346 


83 13 


8035 


80 03 


7826 


77 55 


76 18 


75 45 
7338 


7409 


72 02 


71 31 


6955 


69 25 


67 50 


67 20 


6544 


65 14 


6338 


63 10 


61 3^ 
5928 


61 06 


59 02 


57 24 


5657 


55 20 


54 54 


53 15 


52 50 


51 10 


5045 


4905 


48 42 


47 00 


4638 


44 55 


44 34 


42 49 


42 29 


40 44 


40 24 


3838 


38 18 


36 31 


36 14 


34 25 


3408 


32 17 


32 02 


30 10 


29 56 


28 04 


27 49 


25 55 


25 43 


23 47 


23 35 


21 38 


21 27 


19 30 


19 19 


17 20 


17 11 


15 " 


1503 


13 01 


12 55 


10 51 


10 45 


841 


8 36 


631 


6 37 


4 21 


4 19 


2 10 


209 


00 


00 



SSo 



80 00 
76 06 
73 14 

68 23 

64 33 
6047 

57 03 
53 24 

16 



sso 



42 

39 



36 10 

32 57 

2949 
26 46 

23 47 
20 53 

18 01 

15 16 

12 34 

09 55 
07 20 

0448 



Z03 18 
9952 

97 28 
95 06 
92 47 
9030 

88 14 
8601 
8348 
81 38 
7928 
77 30 

75 12 
73 05 
70 59 
6854 
6650 

64 45 

62 41 
60 38 
5834 
5631 
54 28 
52 25 

50 22 

48 19 
46 t6 

44 12 
42 08 
40 04 

38 00 
35 56 
33 51 
31 46 
29 41 
27 35 

25 29 
23 22 
21 17 
19 09 
17 02 
14 55 

12 48 
10 40 

6 24 
4 16 
2 08 
o 00 



80 00 
76 03 
73 06 
68 II 
64 18 
60 38 

56 42 
52 59 
49 21 

45 47 
42 18 

3854 

35 35 
32 21 

39 13 

26 06 

2309 
20 14 

17 24 
14 36 

"54 
09 16 
06 40 
0409 



101 40 
99 13 
9649 
94 29 

g3 10 
9 53 

8738 

85 25 

83 13 
81 03 

7854 
7646 

74 39 
72 32 
70 29 



68 
66 
64 



24 

19 
16 



62 13 

60 09 
5807 
5605 

54 03 
52 00 

49 57 
47 56 
45 53 
43 50 
41 47 
39 44 

37 41 
3538 
33 34 
31 30 
29 26 
27 21 

25 16 
23 10 
21 05 
19 00 
»6 53 
14 47 

12 41 
10 34 



» 
6 

4 

3 
o 



27 

31 
14 
07 
00 



S40 



80 00 

75 59 
71 59 
67 59 
64 03 
60 10 

56 20 

52 34 
4853 
45 17 
141 46 
38 20 

35 00 
3» 44 
28 35 

25 
22 

19 34 

16 43 
»3 56 
II 14 

0B35 
06 00 
03 38 



101 00 

9833 
96 10 

93 50 
91 32 
89 15 

87 00 
8448 
8336 
80 27 
78 19 

76 13 

74 06 
73 00 
6956 
67 52 



S60 , Hour Angle. 



65 
63 



1^ 



6x 44 
59 41 
57 39 
55 39 
53 36 
51 35 

49 33 
47 32 
45 31 
43 28 
41 27 

39 25 

37 22 
35 20 
33 17 
31 14 
29 II 
27 06 

25 04 

33 59 

20 55 

18 50 

16 45 
14 39 



12 34 
10 39 
824 
6 18 
4 12 
2 06 
o 00 



80 00 

75 55 
71 50 
67 46 
6346 
59 49 

55 56 
52 08 
48 23 

44 45 
41 12 

37 44 

34 21 

31 05 

27 54 
24 48 

21 47 
18 51 

16 01 
13 12 
10 30 

07 52 
05 17 
02 45 



100 18 


97 52 


95 38 


9309 


5? 51 


86 31 


8409 


81 59 


7951 


7742 


75 37 


73 31 


71 36 


6933 


67 19 


65 17 


63 H 



61 13 

59 13 
57 II 
55 10 
53 09 
51 09 

4908 
47 07 
45 07 
43 06 
41 05 
3904 

37 03 
35 01 
33 59 

30 57 
28 55 
26 53 

24 49 

33 47 

20 43 
18 40 
1636 

14 32 

13 38 

10 33 

8 19 

6 14 

4 09 
3 05 

O 00 



ll. 

O 



S 



6 



8 



10 



11 



IS 



00 
10 
SO 
SO 
40 
50 

00 
10 
SO 
SO 
40 
60 

00 
10 
SO 
SO 
40 
60 

00 
10 
SO 
SO 
40 
60 

00 
10 
SO 
SO 
40 
50 

00 
10 
SO 
SO 
40 
60 

00 
10 
SO 
SO 
40 
60 

00 
10 
SO 
SO 
40 
60 

00 
10 
SO 
SO 
40 
60 

00 
10 
SO 
SO 
40 
60 

00 
10 
SO 
SO 
40 
50 

00 
10 
SO 
SO 
40 
50 
00 



In North l«tltade« when the star is rising or East of the meridian, the tabulated azimuths are reckoned from North to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from North to West. 

In Houth latltnde, when the star is risinK or East of the meridian, the tabulated azimuths are reckoned from South to Bast: and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from South to West. 

When the Utitade and deellnatlon are of different name, the tables are to be entered with the supplement of the hour angle and the 
supplement of the tabulated azimuth is to be taken for the required true bearing. 



266 



AZIMUTH OR TRUE BEARING. 



liATITUDE 6&°. 



DBCUNATION-SAME NAME AS— I^ATITUDK- 



liATITUDK 660. 



HoorAnsle. 96^ 



li. 
O 



6 



lO 



11 



12 



ni« 

OO 
lO 
20 
30 
40 
50 

OO 
lO 
20 
30 
40 
60 

OO 
lO 
20 
30 
40 
60 

OO 
lO 
30 
80 
40 
60 

OO 
lO 
20 
30 
40 
50 

OO 
lO 
20 
30 
40 
50 

OO 
lO 
SO 
30 
40 
60 

OO 
lO 
20 
30 
40 
60 

OO 
lO 
20 
30 
40 
60 

OO 
lO 
20 
30 
40 
50 

OO 
lO 
20 
30 
40 
60 

OO 
10 
20 
30 
40 
50 
OO 



37° 



I 



O I 

8o OO 

75 50 
71 40 

67 34 

63 

59 

55 32 
51 39 
47 52 
44 10 
40 36 
37 06 

33 42 
30 24 
27 12 
24 06 
21 03 
18 oS 

15 17 
12 29 
09 46 
07 08 

04 34 
02 02 

99 34 
97 o? 
94 48 
92 28 
II 
7 56 



% 



85 42 
8332 
81 22 

79 n 

77 06 
75 00 

72 56 

70 52 

68 49 

6647 

64 45 
62 44 

60 43 
5842 
56 43 
54 42 
52 43 
50 43 

48 43 
46 43 
44 44 
42 44 
40 44 
38 44 

36 43 
34 42 
32 42 
30 41 
28 39 

2638 

24 36 
22 34 
20 32 
18 30 
16 26 
14 24 

12 21 

10 17 

8 14 

6 II 

4 07 
2 04 
o 00 



38° 



o / 
80 00 

75 45 

71 31 

67 20 

63 10 

59 05 

55 05 

51 09 

47 20 

43 35 

39 58 
36 26 

33 00 

29 42 
26 29 

23 20 
20 19 
17 22 

14 31 

" 43 
09 01 

06 23 
03 49 
01 18 

98 51 
96 26 

94 04 
91 46 
89 29 
87 15 

85 02 
82 52 

8043 

7835 

76 28 

74 24 

72 20 
70 17 

68 16 
66 14 

64 13 
62 13 

60 12 
58 12 

56 14 

54 14 

52 16 

50 17 

48 18 
46 20 

44 20 
42 ai I 

40 23 I 
38 23 _ 

36 24 

34 24 
32 24 

30 24 
28 24 
26 24 

24 23 
22 21 
20 20 
18 
16 
14 



16 



12 14 
10 12 

8 10 
6 08 
4 05 
2 03 
o 00 



o / 

80 00 

75 40 
71 21 

67 04 
62 50 

5841 

54 36 
50 37 
46 44 

42 5« 
39 i« 
35 45 

32 17 
28 57 
25 43 
22 34 

19 31 
16 35 

13 44 
10 56 
08 14 

05 36 
03 02 
00 32 

98 06 

95 41 
93 20 
91 02 

8847 
8633 



84 21 
82 II 
80 o; 

77 5' 
75 50 
73 47 



71 44 
69 42 
67 41 

65 39 
63 40 
61 40 

59 41 
57 43 
55 44 
53 46 
51 48 
49 50 

47 52 

45 55 

43 57 

41 59 
40 00 

38 02 

36 04 

34 05 
32 06 
30 07 
28 09 
26 08 

24 09 
22 10 
20 09 
18 09 
16 08 
14 08 

12 07 
10 06 
8 05 
6 03 
4 02 
2 01 
o 00 



38° 



40° 



4r 



80 00 

75 34 
71 10 

66 48 

62 29 

58 15 

54 06 
50 02 
46 08 
42 18 
3835 
35 00 

31 31 
28 09 

24 55 
21 45 
1843 
15 46 

12 54 
10 07 
07 25 

04 47 
02 14 

99 44 

97 18 
94 54 
92 34 
17 



180 00 
175 28 
170 58 
166 30 
162 06 

157 48 1 

I 

153 35 
149 2b 

145 28 

141 35 
137 50 
134 13 I 

130 43 I 
127 19 j 
124 04 I 
120 54 
117 51 
114 54 

112 03 
109 15 
106 34 
103 57 

TOI 24 

98 55  



03 
8550 

83 39 
81 30 
79 22 
77 16 1 
75 " 
73 09 



96 30 

94 07 
I 48 

31 
87 17 
8505 



t> 



71 


06 1 


f9 


05 


67 


05 1 


65 05 


63 


06 


61 


08 


59 


10 


57 


12 


55 


14 


53 


17 



51 20 

49 23 

47 26 
45 29 
43 32 
41 36 
39 38 
37 41 



82 55 
8047 

7841 
76 35 
74 31 
72 30 

70 28 
68 28 
66 29 

64 30 
62 32 

60 35 

5838 
56 40 

54 44 
5248 
50 52 
4856 

46 59 
45 04 
43 08 
41 12 
39 16 
37 20 



I 



o / 
80 00 

75 22 
70 46 
66 12 
61 42 

57 18 



42< 



00 
49 



44 47 
40 51 
37 02 
33 23 

29 52 
26 28 
23 i: 
20 01 
16 57 
14 00 

II 09 
08 22 

05 41 
03 05 
00 32 
98 04 

95 40 
93 18 
90 59 
8843 
86 31 

84 20 

82 10 
80 03 
7758 
75 54 
73 51 
71 51 

69 49 
67 50 
65 52 
63 54 
61 57 
60 01 

58 05 
56 09 

54 13 
52 18 
50 23 
48 29 



46 
44 
42 
40 



38 53 
36 59 



' 35 43 


35 23 


35 03 


, 33 46 


33 26 , 


33 07 


31 49 


31 30  


31 12 


29 50 


29 33 


29 16 


27 52 


27 36 


27 20 


25 54 


25 39 


25 24 


23 56 


23 42 , 


23 27 


21 57 


21 43 ; 


21 31 


1958 


19 46 ; 


19 35 


1758 


1748 


17 38 


15 59 


15 50 t 


15 40 


14 00 

1 


13 52 


13 44 


12 00 


" 53 


II 46 


1 10 01 


9 55 1 


9 48 


8 00 


756 , 


751 


6 00 


5 57 1 


5 53 


1 4 00 


358 i 


356 


1 2 00 


I 59 


1 58 


1 00 


00 


00 



23 

21 



43< 



180 00 

175 16 
170 32 

165 51 
161 16 

156 46 

152 24 
148 08 
144 01 
140 03 
136 13 
132 3» 

128 58 

125 32 
122 15 
119 04 
116 00 
113 04 

no 13 
107 27 
104 46 
102 10 

99 39 
97 II 

94 47 
92 27 
90 09 

8754 
8543 
83 33 

81 25 
79 18 
77 15 
75 II 
73 09 
71 10 

69 10 
67 II 

65 15 
63 18 
61 22 
59 25 

57 31 
55 35 
53 41 
51 48 
49 53 
48 00 

46 05 

44 II 
42 18 
40 24 
38 30 
36 36 

34 41 
32 48 
30 53 
2859 
27 03 
25 09 



13 

17 



19 22 
17 27 

15 31 
13 35 



II 

9 
7 
5 
3 
I 
o 



39 
42 

46 

50 

53 

h^ 
00 



440 



I 



180 00 

175 07 
170 16 

165 29 

160 48 

156 12 

151 44 
147 24 
»43 14 
139 II 
135 19 
131 36 

128 01 

124 35 
121 16 

118 05 
115 02 
112 05 

109 14 
106 29 

103 50 

loi 14 

98 44 

96 17 

93 54 

%"& 

8705 

84 54 
82 45 

80 37 
78 32 
76 29 
74 27 
72 26 
70 28 

6R 29 
66 32 

6436 
62 41 

60 45 
5850 

5656 
55 02 
53 09 
51 16 
49 23 
47 31 

45 3» 

43 45 

41 53 
40 00 

38 07 

36 14 

34 20 
32 28 

30 34 
28 40 

26 47 

24 53 



180 00 

174 59 
170 01 

165 06 

160 16 

155 34 

151 01 
146 36 

142 22 

13S 16 
134 21 
130 36 

126 59 

123 33 
120 14 
117 03 
114 00 
III 03 

108 13 
105 28 
102 49 
100 15 
97 46 
95 20 

9258 

90 39 
88 24 

86 12 

84 02 



46° 



»i 54 
79 48 


77 45 


75 43 


73 42 


71 43 


69 45 


6748 


65 51 


63 57 


62 02 


60 08 


58 15 


56 22 


54 29 


52 36 


50 44 


4853 


47 01 


45 09 
43 18 


41 27 


39 35 


37 42 



35 51 

33 59 
32 07 

30 15 
28 23 
26 30 
24 38 



46° 



I 



o t , 
80 00 
74 51 
69 43 
64 40 

59 43 
54 55 

50 15 

45 45 
41 26 

37 i« 
33 20 
29 33 

25 55 
22 27 
19 08 
15 5« 
12 54 
0958 

07 09 
04 26 
01 48 

99 15 
96 46 

94 21 



44 

87 29 

85 19 
83 10 ( 

81 03 

7859 
76 56 

74 55 
72 56 
7058 
69 01 

67 05 
65 10 
63 16 
61 23 
59 30 
57 38 

55 46 
53 54 
52 03 
50 12 
48 22 I 
46 32 

44 40 
42 50 
40 59 
39 10 

37 18 
35 28 

33 37 
31 46 

29 55 
28 04 

26 12 

24 21 



22 59 


22 44 


22 29 


21 05 


20 51 


20 37 


19 10 


1858 


1845 


17 16 


17 05 


16 54 


15 22 


'5 " 


15 01 


13 27 


13 18 


13 09 


II 32 


II 24 


11 16 


9 36 


9 30 


9 24 


7 42 


7 36 


7 31 


5 46 


3^ 


538 


3 51 


346 


I 55 


I 54 


I 53 


00 


00 


00 



47° MourAiiglet 



o / 

80 00 ; 

74 40 ' 
69 24 I 
64 II I 
59 06 
54 10 

49 24 
44 49 
40 26 

36 15 
32 14 
28 26 

24 47 
21 19 

18 59 
14 49 
II 46 
08 51 



I 



06 03 , 
03 20 I 

00 43 
98 II 

95 43 
93 20 



92 OI I QI 

89 44 ; 88 



02 

46 

8633 
84 23 

82 16 
80 II 

78 08 

76 06 

74 07 
72 09 
70 II 
68 17 

66 22 

64 28 
62 35 
60 43 
58 51 
57 01 

55 10 
53 20 
51 30 
49 40 
47 50 
46 01 

44 II 
42 22 

40 33 
38 44 
36 54 
35 04 

33 15 
31 25 
29 35 
27 46 

25 55 
24 05 

22 15 
20 24 

18 34 
16 42 

14 51 
13 00 

II 09 
9 18 



27 
35 
43 
I 52 
o 00 



7 
5 

3 



o / 
180 00 
174 29 
169 02 
163 40 
15*^ 26 
153 22 

148I30 
143 49 
139 21 
135 06 
131 04 
127 13 

123 33 
120 04 
117 46 

113 35 
110 33 

107 39 

104 52 
102 10 

99 34 
97 03 
94 39 
92 17 



t 



I 



00 
7 45 
8534 
83 26 
81 20 
79 16 

77 15 
75 15 
73 10 
71 19 
69 24 
67 30 

6538 
63 44 
61 54 
60 02 

58 II 
56 22 

54 33 
52 43 
50 55 
49 06 
47 18 
45 30 

43 41 

41 53 
40 05 

38 17 
36 29 
34 41 

32 52 

31 03 
29 16 

27 27 

25 37 

23 49 

21 59 
20 10 
18 21 
16 31 

14 41 
12 51 

II 02 
9 II 



21 

31 
41 
51 
00 



ll. 
O 



3 



6 



10 



11 



12 



in. 
00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
60 

00 
10 
20 
30 
40 
60 

00 
10 
20 
30 
40 
60 

00 
10 
20 
30 
40 
60 

00 
10 
20 
30 
40 
60 

00 
10 
20 
30 
40 
60 

00 
10 
20 
30 
40 
60 

00 
10 
20 
30 
40 
50 
00 



In Ifortli Utltade, when the star is rising or Hast of the meridian, the tabulated azimuths are reckoned from North to East; and 
when the star is setting or West of the meriaian, the tabulated azimuths are reckoned from North to West. 

In Soatli Utitade, when the star is risine or East of the meridian, the tabulated azimuths are reckoned from South to East; and 
when the star is setting or West of the meriaian, the tabulated azimuths are reckoned from South to West. 

When the latltode and declination are of different name, the tables are to be entered with the supplement of the hour angle and the 
supplement of the tabulated azimuth is to be taken for the required true bearing. 
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AZIMUTH OR TRUE BEARING. 



I«ATITUDE 65°. 



DECWNATION— SAME NAME AS— LATITUDE. 



liATlTVDE 66< 



Hour Allele. 
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9 



lO 
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lO 
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SO 
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60 
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lO 

»o 

SO 
40 
50 

OO 
10 
20 
30 
40 
SO 

OO 
lO 
SO 
30 
40 
60 

OO 
lO 
20 
SO 
40 
60 

OO 
lO 
20 
30 
40 
60 

OO 
10 
20 
SO 
40 
60 

OO 
lO 
20 
SO 
40 
60 

OO 
lO 
20 
SO 
40 
50 

OO 
lO 
20 
SO 
40 
60 

OO 
lO 
20 
SO 
40 
50 

OO 
lO 
20 
SO 
40 
60 
OO 



o / 
So OO 

74 
63 

63 05 
57 41 

52 28 

47 29 

42 43 

38 II 

33 53 

29 48 

25 56 

22 15 

1847 

15 28 
12 18 

09 17 
06 24 

0338 
0058 
98 24 

95 55 
93 31 
91 12 

8856 
8643 

84 33 
82 26 

80 23 

78 21 

76 20 
Jf4 22 
72 25 
70 30 
68 35 
6644 

64 47 
63 00 
61 10 
59 21 
57 32 
55 43 

53 55 
52 07 
50 19 
48 
46 

44 59 

43 " 
41 25 

39 38 
37 50 
36 04 

34 17 

32 30 

30 43 
28 55 
27 oS 

25 19 

23 32 

%n 

18 08 

16 20 

14 31 
12 43 

10 53 
9 05 



7 

5 

3 
I 

o 



16 

27 
38 

49 
00 



490 
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80 00 

74 03 
68 II 
62 26 
56 52 
51 30 

46 23 
41 30 
36 54 
32 32 
28 25 

24 33 

20 51 
17 23 
14 05 
10 56 
07 56 
0505 



102 21 


99 43 
97 10 

94 44 
92 22 
90 03 


87 50 
8538 

f3 3o 
81 26 


79 23 
77 23 



10 
8 
7 
5 

3 
I 
o 



II 

24 

35 
48 

00 



75 24 
73 28 
71 32 
69 39 
67 46 

65 55 

64 04 
62 15 
60 27 
5838 
56 50 
5503 

53 17 
51 30 
49 44 
47 58 
46 12 
44 27 

42 41 
40 55 
39 10 
37 24 
3538 
33 52 

32 07 
30 21 

2835 
26 49 

25 01 

23 16 

21 29 
19 42 

17 55 
16 08 

14 21 
12 33 



6O0 



80 00 

73 48 
67 41 

61 43 
55 57 
50 25 

45 10 
40 II 

35 30 
31 05 
2656 
23 03 



6I0 



19 
15 
12 

06 31 
03 42 



22 
29 



loi 00 
98 23 
95 53 

88 52 

86 40 

8431 
82 25 
80 22 
78 22 
76 23 

7426 

72 31 
7038 
68 46 
6655 
6505 

63 16 
61 28 
59 41 

54 22 

52 37 
50 52 
49 07 
47 22 
4538 
43 53 

42 09 
40 25 
3840 
36 56 I 
35 12 
33 27 

31 43 
29 58 I 

28 13 , 
26 28 I 

24 43 
22 58 

21 12 

19 27 
17 42 

15 56 
14 10 

12 23 

10 38 
851 
7 05 
5 19 
3 33 
I 46 
o 00 



o / 

80 00 

73 31 
67 07 

60 54 

54 54 

49 " 

43 48 

3843 

33 57 

29 29 

25 19 
21 26 



17 44 
14 17 
II 03 

07 57 
05 01 
02 13 

99 33 
97 00 
94 32 
2 09 

51 
8738 
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85 a8 
83 21 
81 18 

79 17 
77 18 
75 21 

73 26 

71 33 
69 42 

67 52 
66 02 
64 15 

62 26 
60 40 

58 55 
57 09 
55 24 
53 41 

51 57 
50 12 
48 29 
46 46 
45 03 
43 20 

41 37 

39 55 
38 II 

36 28 
34 45 
33 02 

31 18 
29 36 
27 52 
26 08 

24 24 
22 40 

20 57 

19 13 
17 28 

15 44 
13 59 
12 15 

10 30 

845 
7 00 

5 15 
3 30 

1 45 
o 00 
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180 00 
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166 27 

159 57 
153 43 
147 49 

142 16 

137 05 
132 16 
127 46 

123 34 
119 40 

116 00 
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106 18 
103 25 
100 41 

98 03 
95 32 
93 06 
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86 20 
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74 17 

72 24 
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61 36 
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54 39 
52 57 

51 14 
49 32 

46 08 
44 27 
42 45 

41 04 
39 22 
37 40 
35 59 
34 17 
32 36 

3054 
29 12 

27 30 
25 47 
24 04 
22 23 

20 39 

1857 
17 14 

15 31 
1348 
12 05 

10 21 

8 37 
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72 47 
65 43 
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46 15 

40 34 
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30 22 
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21 39 
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07 34 
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01 44 

99 02 

96 27 

94 00 

37 
20 

87 08 
84 59 

8255 
80 52 

78 54 
7658 
75 03 

73 II 

71 20 

69 30 

67 43 

6557 
64 II 

62 26 

60 42 
5900 

57 17 
5536 

53 54 
52 12 

50 32 
4851 

47 10 
45 31 
43 50 
42 10 

40 30 
3850 
37 10 
35 30 
33 49 
32 09 

30 28 
28 48 
27 08 
25 27 

23 45 

22 04 

20 23 

18 42 
17 00 

15 19 
13 37 

11 54 

10 13 
8 30 
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72 19 
64 49 

57 37 
5048 
44 28 
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23 45 

19 33 

15 43 

12 06 
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97 18 

94 48 
92 23 
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81 34 
79 34 
77 39 
75 44 
73 53 
72 03 

70 14 
68 27 
66 42 
6457 
63 14 
61 31 

56 27 
54 47 
53 07 
51 27 

49 49 
48 09 
46 30 
44 52 
43 13 
41 34 

39 55 
38 17 
3638 
34 59 
33 21 
31 42 

30 02 
28 24 
26 45 
25 05 
23 25 
21 46 

20 06 
18 26 

16 46 
15 06 

13 25 
II 45 

10 04 
8 24 



I 



6 

5 
3 
I 
o 



43 
03 
21 

41 
00 



66° 


66° 


/ 


/ 


180 00 


180 00 


171 47 


171 07 


163 45 


162 30 


156 o« 


154 18 


149 00 


146 52 


142 25 


140 02 


136 24 
130 56 


133 53 


128 20 


125 57 


123 21 


121 24 


118 51 


"7 15 


114 45 


113 27 


III 01 


109 55 


107 34 


106 40 


104 2X 
loi 26 


X03 36 


100 44 


9839 


9801 


96 00 


95 28 


93 32 


93 01 
90 40 


?5S 


88 26 


8643 


86 16 


84 36 


84 10 


8235 


82 07 


8036 


80 09 


78 41 


78 12 


7648 


76 10 
7428 


74 57 


73 10 


7239 


71 23 


70 51 


69 39 



69 06 

67 21 

65 37 
63 55 
62 13 

60 33 

5853 
57 13 
5530 
53 56 
52 18 

50 41 

49 03 
47 26 
45 48 
44 12 
42 34 
40 57 

39 20 
37 43 
36 06 
34 29 
32 51 
31 14 

29 37 

27 59 
26 21 

24 43 
23 05 
21 27 
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58 
19 
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00 
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17 53 
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II 24 



47 
09 
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54 
16 
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00 
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66 13 

64 32 
62 52 
61 12 

59 34 

57 56 
S6 18 
54 42 
53 05 
51 29 
49 53 

48 17 
46 41 
45 06 
43 31 

41 55 
40 19 

38 44 
37 09 
35 33 
33 58 
32 22 
30 46 

29 10 
27 34 

25 57 
24 21 

22 

21 
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180 00 

170 17 
160 55 
152 14 
144 19 
137 14 

130 58 
125 23 
120 26 

"5 59 
I" 59 
108 20 

105 01 
loi 56 

99 05 
96 23 

93 
91 



52 
28 



89 II 
87 00 

8455 
8253 
8055 
79 01 

77 09 
75 19 
73 33 
71 47 
70 04 
68 22 

6641 
65 02 
63 23 
61 45 
60 08 

5833 

5656 

55 21 

53 47 
52 12 

5037 
49 03 

47 30 
45 55 
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4248 
41 14 
39 40 

38 07 
36 33 
34 59 
33 25 
31 50 
30 16 
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19 12 
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35 
00 



75 33 
73 47 
72 04 
70 22 
68 42 
67 03 

63 
62 13 

6038 

59 03 

57 30 

55 55 
54 23 
52 50 
51 17 
49 45 

45 13 

46 41 

45 09 
43 37 
42 05 
40 33 
39 01 

37 28 
35 57 
34 25 
32 52 
31 20 
29 46 

28 14 
26 41 
25 08 

23 34 
22 01 
20 27 

18 54 
17 20 

15 46 
14 II 

12 37 
II 03 




/  


/ , 


180 00 


180 00 


160 13 


167 49 


158 57 


156 24 


149 35 , 


146 14 


141 14 


137 27 


133 56 1 
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127 34 1 


123 38 


122 01 . 


118 10 


117 09 1 


113 26 


112 49 j 


109 18 


108 56 i 


105 37 
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102 18 * 



99 15 
96 29 

93 53 

I 29 

12 

87 02 
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32 18 
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17 02 

15 30 
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I 34 : 
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Hour Anffle. 
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10 
20 
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40 
60 
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10 
20 I 
SO ' 
40 
60 
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10 
20 
SO 
40 
60 
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10 
20 
SO 
40 
60 
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20 
SO 
40 
60 

00 ; 
10 
20 
30 
40 1 

60 , 

00 ; 

10 

20 I 

so I 

40 

60 I 

t 
00 
10 

20 
SO 
40 * 
60 I 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
60 
00 



In North Istltnde, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from North to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from North to West. 

In South latUnde^ when the star is rising or East of the meridian, the tabulated azimuths are reckoned from South to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from South to West. 

When the latitude and declination are of different mame, the tables are to be entered with the supplement of the hour angle and the 
supplement of the tabulated azimuth is to be taken for the required true bearing. 
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AZIMUTH OR TRUE BEARING. 



I4ATITUDE es^". 



DECLINATION— SAME NAME AS— LATITUDE. 
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SO 
40 
60 

00 
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40 
50 

00 
10 
SO 
SO 
40 
60 

00 
10 
SO 
SO 
40 
50 

00 
10 
SO 
30 
40 
60 

00 
10 
SO 
SO 
40 
50 

00 
10 
SO 
SO 
40 
50 

00 
10 
SO 
SO 
40 
50 
00 



60° 


/ 


180 00 


165 53 


152 59 


141 55 


132 46 


125 14 


119 00 


"3 45 


109 17 


105 23 


loi 57 


9852 


96 02 


93 27 


01 03 

8847 


8639 


8436 


82 40 


8047 


7858 


77 12 


75 29 
7348 


72 10 


70 32 


6856 


67 22 


6549 


64 13 


6245 


61 15 


59 44 
58 15 


5645 


55 17 


5348 


52 19 


5052 


4923 


47 55 


46 27 


44 59 


43 31 


42 03 


40 33 


3907 
3738 


36 09 


3441 


33 12 


31 43 


30 14 


2845 


27 16 


25 45 
24 16 


32 46 


21 15 


19 46 


18 15 


16 44 


15 13 


13 43 


12 II 


10 40 


?^ 


606 


4 34 


3 03 


I 31 


00 



61° 



o / 

180 00 
163 03 
14S 10 
136 12 
126 50 

119 30 

113 35 
108 43 

104 37 
loi 04 

97 56 
95 09 

92 34 
90 13 

88 00 

8556 

83 57 
82 04 

80 15 
7830 

7647 
75 08 
73 30 
71 55 

70 21 
68 48 
67 17 

6547 

64 17 
62 49 

6x ao 

5659 
55 33 
54 06 

52 41 

51 15 

49 49 
48 22 

46 57 

45 3J 

44 06 
42 40 
41 13 
39 47 
38 21 

36 54 



35 27 
34 01 
32 35 
31 07 
29 40 
28 12 

26 44 
25 17 
2348 
22 21 
20 51 
19 23 

17 55 
16 26 

14 57 
13 28 
II 58 
10 29 

859 
7 29 

59 
29 
59 
30 
00 



6S' 



/ 
180 00 
158 29 
141 07 
128 28 
119 22 
112 35 

107 18 

103 01 

99 26 

96 20 

93 35 
91 c» 

8851 

8645 
84 46 
82 54 
81 06 
79 23 

77 4 
76 
74 30 
7258 

6956 

68 28 
67 00 

64 
62 43 
61 18 

5952 
5829 

57 05 
5542 
54 18 
52 54 

51 31 
50 08 

4845 
47 21 
45 57 
44 35 

43 " 
41 47 
40 23 

38 59 
37 34 
36 10 

34 45 
33 21 
31 56 
3031 
29 05 
27 39 

26 13 
24 46 
23 20 

21 54 
20 28 
19 01 

17 34 
16 06 

14 39 
13 " 
II 44 
10 16 

8 48 
7 20 

5 53 
4 24 
2 57 

1 28 
o 00 



63° 



o / 
180 00 
150 10 
130 07 

"7 55 
109 58 
104 22 



100 05 
96 37 

93 44 
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55 

8651 



^ 



22 



84 

83 
81 

79 

"i 
76 35 

75 04 

73 35 
72 08 

70 42 

69 17 
67 54 

6631 
6506 

63 47 
62 25 
61 04 

59 43 

58 22 

57 01 
55 41 
54 21 
53 00 
51 40 

50 20 

4859 
4738 
46 17 

44 56 
43 35 

42 14 
40 52 

39 31 
38 08 
36 46 
35 24 

34 01 
32 39 



31 



15 
53 
29 
05 



25 41 
34 16 
22 52 
21 27 
20 02 
18 38 

17 13 
15 46 
14 21 
12 56 

II 30 
10 04 

8 38 
7 12 
45 
19 
53 

36 

00 



64' 



o / 

180 00 

131 45 
112 39 
103 48 

9831 
94 50 



% 



58 

_ 35 
87 30 

8538 

83 54 
82 17 

80 44 
79 15 

76 23 
75 00 
73 39 

72 18 

7058 
69 39 
68 21 

67 04 
6546 

64 30 
63 12 

61 55 
60$ 

59 23 
5805 

5649 
55 32 
54 15 
5257 
51 40 
50 23 

49 06 
47 48 
46 30 
45 12 
43 53 
42 35 

41 15 
39 56 
38 37 
37 18 
35 57 
34 37 

33 16 
31 56 
30 34 
29 13 
27 51 
26 30 

25 oS 

23 45 
22 23 
21 01 

19 37 
18 14 

16 51 
15 27 
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00 
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6847 
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71 56 


84 20 


73 27 


83 12 


74 05 


82 03 
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Ho 55 
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79 47 


73 42 


7838 
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7232 


76 21 


71 49 
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71 01 


74 03 
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72 54 


69 17 


71 45 
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67 25 


69 35 
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64 44 
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62 23 


60 13 
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5848 


56 54 
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55 47 
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4248 
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59 51 
5855 
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50 41 
49 35 
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46 16 

45 08 
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36 57 
35 45 
34 32 
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32 06 

30 52 
2938 
28 24 
27 08 
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60 12 


56 57 
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57 17 


54 39 


51 57 
51 2I 


5628 


5356 


55 36 


53 12 


5044 
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30 25 


31 12 


30 17 


29 20 


30 01 


29 08 


28 13 


2849 


27 58 


27 06 


27 37 


26 49 


25 59 


26 24 


25 39 

24 28 


24 51 


25 12 


23 43 


23 58 


23 17 


22 35 


22 45 


22 06 


21 26 


21 30 


2054 


20 17 


20 16 


19 42 


19 06 


19 01 


18 30 


1757 


17 47 


17 17 


16 47 


16 31 


16 05 


15 36 


15 16 


14 51 


14 25 


14 01 


1338 


13 13 


12 45 


12 24 


12 02 


II 29 


11 10 


10 50 


10 13 


956 


9 39 


857 


8 42 


8 27 


740 


7 28 


7 14 


6 23 


6 13 


6 02 


5 07 


4 59 


4 50 


3 50 


344 


3 37 


2M 


2 30 


2 25 


1 17 


I 14 


I 13 


00 


00 


00 



Hour Angle* 



li. 

O 



S 



6 



9 



10 



11 



IS 



00 
10 
SO 
SO 
40 
50 

00 
10 
SO 
30 
40 
50 

00 
10 
SO 
SO 
40 
60 

00 
10 
SO 
SO 
40 
60 

00 
10 
SO 
SO 
40 
50 

00 
10 
SO 
SO 
40 
50 

00 
10 
SO 
SO 
40 
50 

00 
10 
SO 
SO 

40 
50 

00 
10 
so 
so 

40 
50 

00 
10 
SO 
SO 
40 
50 

00 
10 
SO 
30 
40 
50 

00 
10 
SO 
SO 
40 
50 
00 



In North Ifttltade, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from North to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from North to West. 

In Soath l*tliiide, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from South to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from South to West. 

When the latlUde and deellnatlon are of different name, the tables are to be entered with the supplement of the hour angle and the 
supplement of the tabulated azimuth is to be taken for the required true bearing. 



269 



AZIMUTH OR TRUE BEARING. 



liATITlJDE 66°. 



DECUNATION— SAME NAMB AS-LATITUDE. 



IjATITUDB 660. 



Hour Allele. 



O 



3 



6 



9 



lO 



11 



12 



111. 
OO 
lO 
30 
SO 
40 
60 

OO 
lO 
30 
SO 
40 
60 

OO 
lO 
30 
SO 
40 
60 

OO 
10 
20 
SO 
40 
60 

OO 
lO 
SO 
SO 
40 
60 

OO 
lO 
20 
SO 
40 
50 

OO 
lO 
20 
SO 
40 
60 

OO 
lO 
20 
SO 
40 
60 

OO 
lO 
20 
SO 
40 
60 

OO 
lO 
20 
SO 
40 
60 

OO 
lO 
20 
SO 
40 
60 

OO 
lO 
20 
SO 
40 
60 
OO 



24< 



80 OO 

76 35 
73 " 
6948 
66 25 

63 03 

59 44 
56 27 

53 13 
50 00 

46 50 
43 44 

40 40 

37 39 
34 41 
31 46 
2854 
26 05 

23 19 
20 36 

17 56 
15 18 
12 43 
10 10 

07 40 
05 II 
02 45 
00 20 
9758 
95 36 

93 16 
?2 58 
88 42 
86 25 
84 10 

81 58 

79 44 

77 32 
75 21 
73 00 
70 58 
68 48 

6638 

64 27 



17 
07 



62 
60 

57 58 
5548 



53 37 
51 27 
49 17 
47 06 
44 55 
4243 

40 31 
38 20 
36 07 
33 55 
31 41 
29 27 

27 1^ 
24 58 



25< 



26° 



22 44 


 20 28 


18 12 


15 57 


13 41 


11 25 


9 07 


651 


4 34 


2 17 


00 



50 00 
7633 

69 41 

66 15 
62 52 

59 31 

56 12 

52 55 
49 40 
46 29 

43 21 

40 15 

37 13 

34 15 
31 18 

28 26 

25 36 

22 50 
20 07 

17 25 
1447 

12 13 
0939 

07 08 
04 40 
02 13 

99 

95 06 

9246 
90 28 
88 12 
8556 
8342 
81 29 

79 16 
77 03 
74 53 
72 42 
70 32 
68 22 

66 12 
64 02 
61 53 
59 44 

57 34 
55 25 

53 15 

51 07 
4857 
46 46 

44 36 
42 26 

40 14 

38 03 

35 51 
33 40 
31 27 

29 14 

27 01 
24 47 
22 33 
20 20 

18 04 
15 50 

13 35 
II 19 

9 03 
648 
4 32 
2 16 
o 00 



80 00 
76 31 

73 01 

6933 
66 05 
62 41 

59 17 
55 55 
52 37 
49 21 
46 07 

42 59 

39 51 
3648 
3348 
30 51 
27 58 
25 08 

22 21 
1936 
16 54 
14 16 
II 40 
09 07 

0638 
04 08 
01 42 
99 18 
9656 
94 35 

8741 
85 27 

83 12 
8059 

7847 

76 35 

74 25 
72 14 
7005 

6756 



65 46 

61 28 
59 20 
57 " 
55 03 



52 53 
5045 
48 36 
46 27 

44 17 
42 08 

39 57 
37 46 
35 36 
33 24 
31 12 
29 01 



27« 



28«> 



26 

24 
:2 



36 

23 
10 

17 56 
15 42 

13 29 
II 14 



8 
6 

4 

2 

o 



59 
45 
30 

15 
00 



80 CO 
76 28 
72 56 
69 25 
65 55 
62 27 

59 02 
5538 
52 17 
49 00 
45 45 
42 34 

39 25 
36 21 
33 20 
30 21 
27 28 
24 37 

21 49 
19 04 
16 22 

1344 
II 08 

0834 

06 05 

03 36 
01 10 

98 45 
96 23 

94 03 



% 



44 
26 

87 n 

8455 
82 41 

80 29 

78 17 
7606 

73 56 

71 47 

69 37 
67 28 



20 
II 

03 



65 
63 
61 

5855 
56 47 
54 39 

52 30 
50 23 
48 15 
46 06 

4358 
41 48 

39 38 

37 29 

35 20 

33 09 

30 59 
28 48 

26 36 
24 24 
22 12 

20 01 
17 47 
15 35 

13 22 
II 08 

6 42 
4 28 
2 13 
o 00 



o / 

180 00 
176 25 

172 50 
169 17 

165 45 
162 14 

15846 
155 21 
151 58 
14838 
145 21 
142 09 

13858 
135 53 
132 51 
129 52 
126 57 
124 05 

121 17 
118 32 

"5 50 
113 II 
"o 35 
108 01 



105 31 
103 02 

100 36 
98 



12 



95 51 
93 30 



1^ 



II 

54 
8639 

84 24 
82 II 

79 59 

7748 
75 36 
73 28 
71 18 
69 10 
67 01 

64 53 
62 45 
6038 

5830 
56 25 

54 10 

52 09 
50 02 
47 53 
45 46 
43 38 
41 30 

39 21 
37 12 
35 03 
32 54 
30 44 
28 34 

26 23 

24 13 
22 03 

19 50 
17 39 
15 27 

13 15 
II 04 



8 
6 

4 

2 
o 



50 
39 
25 
13 
00 



200 



80 00 

76 22 

72 44 
6908 

6534 
62 00 

5830 
5502 

51 37 

48 16 

44 57 
41 43 

38 32 
35 25 
32 22 
29 21 
26 26 

23 34 

20 45 
17 59 
15 16 
12 38 
10 01 
07 28 

0458 
02 29 
00 03 

97 39 
95 18 
9258 

U% 

86 07 

8353 

81 40 

79 29 

77 18 
75 07 
72 59 
70 50 
68 42 

6634 

64 27 
62 20 
60 13 
5806 
56 00 
53 54 

51 46 

49 40 
47 33 

45 26 

43 19 
41 12 

36 56 
34 48 
32 39 
30 30 
28 21 

26 II 
24 01 
21 52 
19 41 

17 31 
15 20 



13 

10 

8 

6 

4 

2 
o 



46 
35 
23 
II 
00 



30° 





t 


180 


00 


176 


19 


172 39 1 


168 


59 


165 


21 


161 


46 


158 


14 


154 42 1 


151 


^5 


147 52 


144 31 


141 
I^8 


16 



134 55 

131 51 
12S 50 

"5 52 
123 00 

120 II 
117 24 
114 42 
112 02 
109 27 
106 53 

104 23 
loi 54 
99 28 
9705 
94 44 
92 23 

90 06 
»7 49 
85 35 
83 21 
81 09 

7857 

7647 

74 37 
72 29 
70 21 



00 OD 


64 00 


61 52 


59 47 


57 41 


55 35 


53 29 


51 23 


49 17 


47 " 


45 05 


4259 


40 52 


3845 


3638 


34 32 


32 24 


30 15 


28 07 


25 59 


23 50 


21 41 


19 32 


17 22 


15 13 


1303 


10 53 


8 42 


6 32 


4 21 


2 II 


00 



31° 


329 


sso 


/ 


/ 


/ 


80 00 


180 00 


180 00 


76 16 


176 13 
172 26 


176 10 


72 32 


172 19 


6850 


168 40 


168 30 


65 09 


164 57 


164 43 
160 58 


61 31 


161 16 


57 55 


157 37 


157 17 


54 22 


154 oi 


153 39 


50 53 


150 30 


150 05 


47 27 


147 02 


146 34 


44 04 


143 37 


143 09 


40 47 


140 18 


139 47 


37 33 


137 02 


136 30 


34 23 
3' ^? 


133 52 


133 18 


130 46 


130 II 


28 16 


127 42 


127 07 


25 19 


124 44 


124 08 


[22 25 


121 50 


121 13 


[lO 36 


119 00 


118 22 


116 49 


116 13 


"5 35 


[I4 06 


113 30 


112 52 


[11 27 


no 50 


no 12 


[08 50 


108 14 


107 36 


[06 16 


105 40 


105 02 


103 47 


103 10 


102 33 


01 18 


100 41 


100 05 


9852 


98 16 


9740 


96 30 


95 54 


95 17 
9256 


94 09 


93 33 


91 49 


91 15 


9038 


8931 


8857 


88 22 


87 15 


86 41 


8606 


85 01 


8427 


8353 


8247 


82 15 


81 41 


8035 


80 03 


79 30 


78 26 


77 54 


77 21 


76 T5 


75 44 
73 36 


75 12 


7407 


7305 
7058 


71 59 


71 29 


69 51 


69 22 


6852 


U 


67 15 


66 46 


65 10 


64 41 


63 32 


6305 


6236 


61 26 


60 59 


60 32 


59 20 


5855 


58 27 


57 15 


56 50 


56 24 


55 10 


5446 


54 21 


53 06 


52 41 


52 17 


51 00 


50 37 


50 13 


4855 


48 32 


4809 


4649 


46 29 


46 07 


44 44 


44 24 


44 03 


42 39 


42 19 


41 59 


4034 


40 15 


39 55 


38 27 


3809 


37 51 


36 20 


36 04 


35 46 


34 15 


33 59 


33 42 


32 08 


1 31 52 


31 37 


30 00 


1 2947 


29 32 


27 54 


27 40 


27 27 


25 46 


25 34 


25 21 


2338 


23 26 


23 15 


21 31 


21 20 


21 09 


19 22 


19 13 

17 06 


1903 


17 13 


1657 


15 05 


14 57 


14 50 


12 56 


12 49 


12 43 


10 47 


10 42 


10 37 


837 


834 


829 


6 28 


625 


6 22 


4 19 


2 08 


4 15 


2 09 


2 07 


00 


00 


00 



S4' 



80 00 
76 06 

72 

68 

64 29 
60 41 



II 
20 



56 
53 



57 
15 



49 39 
46 06 



42 
39 



38 
15 



35 57 
32 42 

S34 
30 
23 29 
20 34 

1743 

14 55 
12 13 

32 

56 

23 



S 



loi 53 
99 25 
97 01 
94 39 
92 19 
90 01 

8745 
8530 
83 18 
81 06 

7855 
76 47 

74 39 
72 32 
70 26 
68 20 
66 15 
64 II 

62 08 
60 03 
58 01 
55 57 
53 55 
51 52 

49 49 
47 46 
45 44 
43 41 
41 38 
39 35 

37 31 
35 29 
33 25 
31 21 

29 17 
27 12 

25 08 
23 03 
20 59 
18 54 
16 47 

1443 



S5° I Hour Ancle. 



80 00 
76 02 
72 04 
68 08 
64 14 
60 22 

56 35 
5251 
49 »2 

45 37 
42 07 

3842 

35 21 
32 07 
28 57 
25 52 
22 51 

1955 

17 04 
14 16 
II 
06 
06 
03 44 



32 



loi 14 

9847 
96 22 

94 01 

H 41 

24 



% 



8708 

8454 
82 42 
80 31 
78 22 
76 14 

74 06 
72 00 

69 55 

6750 
65 45 
63 42 

61 3g 
5936 
57 34 
55 32 
53 29 
51 27 

49 25 
47 24 
45 22 
43 20 
41 18 

39 15 

37 13 
35 " 
33 09 

31 05 
29 02 

2659 

24 55 
22 51 

20 48 
18 44 
16 39 

14 35 



12 37 


12 30 


10 30 


10 25 


8 2.S 


8 20 


6 19 


6 16 


4 12 


4 10 


2 06 


2 06 


00 


00 



ll. 
o 



2 



8 



6 



9 



10 



11 



12 



00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
60 

00 
10 
20 

IS 

60 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
60 
00 



In North lAtltide, when the star is risins or East of the meridian, the tabulated azimuths are reckoned from North to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from North to West. 

In Sontli latltade, when the star is risinjj; or East of the meridian, the tabulated azimuths are reckoned from South to East: and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from South to West. 

When the latitude and decllnatlbii are of different name, the tables are to be entered with the supplement of the hour angle and the 
supplement of the tabulated azimuth is to be taken for the required true bearing. 



270 



AZIMUTH OR TRUE BEARING. 



I^TITUDE 66<>. 




DECLINATION- 


•SAME NAME AS—I^ATITUDE. 




I.AT1TUDE 660. 


Hoar AnflTle. 


360 


370 


38° 


390 


400 


41© 


4*0 


43° 


440 


450 


46° 


470 


Hoar Annfle. 


li. 


in* 


o / 


/ 


/ 


f 


/ 


/ 


1 


/ 






/ 


/ 


li« in* 


O 


OO 


i8o 00 


180 00 


iSo 00 


180 00 


180 00 


180 00 


180 00 


180 00 


180 00 


180 00 


180 00 


180 00 


00 




lO 


175 58 


175 53 


175 48 


175 44 


175 39 


175 32 


175 26 


175 20 


175 12 


175 04 


174 56 


174 47 


10 




20 


171 55 


171 47 


171 38 


171 28 


171 17 


171 05 


17054 


170 40 


170 26 


170 10 


169 54 


16935 


30 




30 


167 56 


167 43 


167 29 


167 14 


166 59 


166 42 


166 24 


166 05 


165 43 


165 20 


164 56 


164 iS 


30 




40 


163 57 


163 41 


163 23 


163 04 


162 43 


162 22 


161 58 


161 33 


161 05 


160 35 


160 03 


1.59 27 


40 




60 


160 03 


159 42 


159 21 


15858 


158 32 


158 06 


157 37 


157 06 


156 32 


155 57 


155 18 


154 36 


50 


1 


OO 


156 12 


155 49 


155 23 


154 55 


154 27 


153 56 


153 22 


152 47 


152 09 


151 27 


150 43 


14953 


1 00 




10 


152 25 


151 58 


151 30 


150 58 


150 26 


M9 51 


149 14 


148 34 


147 51 


147 P5 


146 15 


145 21 


10 




20 


148 44 


148 13 


147 41 


147 oS 


146 32 


»45 53 


145 12 


144 29 


»43 42 


142 53 


141 58 


140 59 


30 




30 


145 05 


144 33 


14358 


143 22 


142 43 


142 02 


141 18 


140 32 


139 41 


13848 


137 51 


136 49 


30 




40 


14J 33 


140 58 


140 22 


139 43 


139 01 


138 18 


137 31 


136 43 


135 50 


134 54 


133 54 


132 50 


40 




60 


138 07 


137 30 


136 52 


136 II 


135 27 


134 42 


133 54 


133 02 


132 07 


131 10 


130 oS 


129 01 


60 


» 


OO 


134 45 


134 07 


133 26 


132 43 


131 59 


131 II 


130 21 


129 29 


T2833 


127 33 


ia6 29 


125 22 


% 00 




10 


131 28 


130 49 


130 07 


129 23 


128 37 


127 48 


126 58 


126 03 


125 07 


124 06 


123 02 


122 53 


10 




»o 


128 17 


127 37 


126 54 


126 09 


125 22 


124 32 


123 41 


122 45 


121 47 


120 47 


119 42 


118 33 


ao 




30 


125 II 


124 29 


123 46 


123 00 


122 12 


121 22 


120 30 


"9 34 


n8 36 


117 35 


116 30 


115 21 


30 




40 


121 10 


I2X 27 


120 44 


"9 57 


119 09 


118 18 


117 26 


116 30 


ns 31 


114 30 


113 26 


112 18 


40 




60 


119 14 


118 31 


117 46 


117 00 


116 II 


115 21 


114 28 


113 32 


n2 34 


in 33 


no 29 


109 21 


50 


3 


OO 


116 22 


115 39 


"4 55 


114 08 


113 19 


112 28 


"I 35 


no 40 


10942 


108 41 


107 39 


106 32 


8 00 




lO 


"3 34 


112 51 


112 06 


III 19 


no 31 


109 40 


108 48 


J07 53 


106 55 


105 55 


104 53 


103 48 


10 




30 


no 50 


no oS 


109 22 


108 36 


107 48 


106 58 


106 05 


105 II 


104 14 


103 15 


102 14 


loi 09 


22 1 




30 


108 10 


107 28 


106 43 


105 57 


105 09 


104 19 


103 27 


102 34 


lOI 38 


100 40 


99 39 


98 '6 


30 




40 


105 34 


104 52 


104 06 


103 22 


102 35 


loi 45 


100 54 


100 01 


99 06 


9-809 


97 09 


96 07 


40 




60 


103 02 


102 20 


101 36 


100 50 


100 03 


99 >4 


98 24 


97 32 


9638 


9541 


94 44 


93 42 


60 


4 


OO 


100 33 


9951 


9908 


98 23 


97 36 


9648 


9558 


95 07 


94 13 


93 19 


92 22 


91 22 


4 00 




lO 


98 05 


97 24 


96 42 


95 56 


95 " 


94 24 


93 35 


92 45 


9» 52 


9058 


90 02 

8747 


89 04 


10 




20 


95 43 


95 01 


94 19 


93 35 


92 50 


92 03 


9» 15 


90 25 
88 10 


8*^ 34 


H.S 42 


86 50 


20 , 




30 


93 21 


92 40 


%T^ 


91 15 
8859 


90 31 


8945 


HS 58 


87 19 


86 28 


85 35 


84 39 


?2 




40 


91 02 


90 22 


88 15 


87 29 


86 43 


85 56 


8507 


84 17 


83 24 


82 31 


40 ' 




50 


8845 


88 06 


87 26 


86 44 


86 01 


85 17 


8431 


8345 


82 56 


82 08 


81 16 


80 23 


50 , 


6 


OO 


86 29 


8551 


85 II 


84 30 


83 48 


8305 


82 21 


81 35 


80 48 


80 00 


79 10 


78 18 


6 00 ; 




lO 


84 17 


8339 


8259 


82 19 


81 38 


8055 


80 12 


79 28 


7842 


77 55 


77 06 


76 16 


10 > 




20 


8205 


81 28 


80 50 


80 10 


79 30 


78 49 


78 06 


77 22 


7638 


75 52 


75 05 


74 16 


20 1 




30 


79 54 


79 18 


78 40 


78 02 


77 23 


76 42 


76 00 


75 18 


74 34 


73 50 


73 04 


72 17 


30 , 




40 


77 46 


77 10 


76 34 


75 56 


75 «6 


74 37 


73 5^ 


73 15 


72 32 


71 49 


71 04 


70 18 


40 




60 


75 39 


75 04 


74 27 


73 50 


73 13 


72 35 


71 55 


71 14 


70 33 


6951 


69 06 


68 22 


50 


6 


OO 


73 32 


72 58 


72 22 


71 46 


71 10 


70 32 


69 53 


69 14 


68.^3 


67 52 


67 10 


66 26 


6 00 




lO 


71 26 


70 52 


70 18 


69 43 


69 07 


6830 


67 52 


67 15 


6635 


65 55 


65 13 


64 31 


10 




»o 


69 22 


6849 


68 15 


67 41 


67 06 


66 30 


65 54 


65 16 


64 37 


6359 


63 19 


62 37 


20 




30 


67 iS 


66 46 


66 13 


65 39 
6338 


65 05 


64 30 


63 54 


63 18 


62 41 


62 03 


61 24 


60 45 


30 




40 


65 14 


64 43 


64 II 


63 05 


62 31 


61 57 


61 23 


60 45 


60 08 


59 30 


58 52 


40 




60 


63 12 


62 42 


62 10 


61 38 


61 06 


60 33 


59 59 


59 25 


5850 


58 15 


5738 


57 01 


60 


7 


OO 


61 09 


60 40 


60 10 


5938 


5907 


5835 


58 02 


57 30 


56 55 


56 21 


55 45 


55 09 


7 00 




lO 


59 07 


5838 


5809 


57 38 


57 09 


56 37 


56 05 


55 34 


55 00 


54 27 


53 53 


53 18 


10 




20 


57 06 


5638 


5609 


55 4« 


55 »o 


54 41 


54 lo 


53 3S 


53 07 


52 35 


52 01 


51 27 


20 1 




30 


55 04 
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In North latitude, when the star is risins: or East of the meridian, the tabulated aidmuths are reckoned from North to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from North to West. 

In South latttede^ when the star is rising or East of the meridian, the tabulated azimuths are reckoned from South to East: and 
when the star is setting or West of the meriaian, the tabulated azimuths are reckoned from South to West. 

When the latltode and de<>IlDAtloii are of different name, the tables are to be enterod with the supplement of the hour angle and the 
supplement of the tabulated aadmuth is to be taken for the required true bearing. 
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AZIMUTH OR TRUE BEARING. 
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In North latitude, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from North to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from North to West. 

In South latitude, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from South to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from South to West. 

When the latitude and declination are of different name, the tables are to be entered with the supplement of the hour angle and the 
supplement of the tabulated azimuth is to be taken for the required true bearing. 
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AZIMUTH OR TRUE BEARING. 
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59 37 

58 15 
56 55 
55 33 
54 13 
52 52 
51 31 

50 10 
48 49 
47 29 
46 07 
44 46 
43 25 

42 04 
40 42 
39 20 
37 59 
36 37 
35 14 

33 51 
32 29 
31 06 
2Q 43 
28 19 
2656 

25 32 
24 08 

22 45 
21 20 

1956 
18 31 

17 06 

15 41 
14 16 
12 51 
II 25 
10 00 



35 
09 

43 
17 
51 
26 
00 



8 
7 
5 
4 
2 
I 
o 



o / 
iSo 00 

132 49 
113 27 

98 
95 12 

92 15 
89 49 

87 41 
85 46 
84 01 
82 22 

8047 
79 17 
77 49 
76 23 

74 59 
73 37 

72 15 

70 55 

69 35 
68 17 

65 40 

64 32 

63 04 
61 48 

60 30 
59 13 

57 57 

56 39 
55 22 

54 04 
52 47 
51 30 
50 13 

48 54 
47 36 
46 19 

45 00 
43 42 
42 23 

41 04 

39 
38 
37 05 
35 46 
34 26 

33 06 
31 45 
30 25 
39 03 
27 42 
26 21 

24 58 
23 36 
22 14 

20 53 
19 30 
18 07 

16 44 
15 21 
13 58 
12 35 
II n 

9 47 



24 
00 

36 
12 

48 

24 
00 



6r 



88 51 

8743 
8634 
85 26 

84 17 



8309 
82 00 
80 51 
42 
33 
77 24 



^ 



76 15 
75 05 
73 50 
72 46 
71 36 
70 27 

68 06 
6656 

65 45 
64 34 
63 23 

62 12 
61 00 
5948 
5836 

57 24 
56 II 

5458 
53 45 
52 32 
51 18 

50 04 
48 50 

47 35 
46 20 

45 05 
45 50 
42 34 
41 18 

40 03 

3845 

37 28 
36 " 
34 54 
33 36 

32 18 

30 59 
2Q 41 

28 33 
27 03 

25 43 

24 23 
23 04 
21 44 
20 23 
19 03 
17 42 

16 21 

15 00 

13 39 
12 17 

10 55 

9 34 

8 12 
6 50 
528 
4 06 
2 44 

I 23 

o 00 



680 



69° 



o 00 

43 46 
61 05 

68 06 

71 32 

72 58 

73 41 
73 53 
73 45 
73 23 
73 52 

72 14 

71 33 
70 44 

69 54 
69 01 
68 06 
67 09 

66 II 
65 10 
64 10 
63 07 
63 05 
61 00 

5956 
58 50 
57 44 
56 37 
55 31 
54 22 

53 U 
52 05 
50 55 
45 
35 
47 24 



49 4 
48 3 



46 13 
45 02 
43 50 
42 37 
41 24 
40 12 

3857 
37 43 
36 29 

35 15 
33 59 
32 44 

31 28 
30 12 , 

28 56 I 

27 39 I 
26 22 ' 

25 05 . 

23 47 
22 30 

21 12 

19 53 
18 34 
17 16 

15 5 
14 3 
13 »8 I 

II 59 

10 40 

9 20 

8 00 
6 41 
5 20, 
4 ooj 
2 41 
I 20 
o 00 



62 59 
62 09 
61 18 
60 24 
5? 30 
5833 

57 36 
56 35 
55 35 

54 35 
53 33 
52 30 

51 26 
50 21 

40 16 
48 10 
47 04 
45 57 

44 49 
43 40 
42 31 

41 33 

40 13 

39 02 

37 51 
36 39 
35 28 
34 15 
33 03 
31 51 

30 36 

20 23 
28 09 
26 55 
25 41 
24 25 

23 09 

21 54 
20 38 
19 22 
18 06 
16 49 

15 33 
14 15 
12 58 
II 42 
10 24 
9 05 



48 
30 
12 



7 
6 

5 
3 
2 
I 
o 00 



18 



59 40 
59 03 

50 30 
57 36 
56 50 
56 01 

55 10 
54 17 
53 24 
52 27 

51 31 
50 33 

49 34 
48 34 
47 33 
46 31 
45 29 
44 25 

43 21 
42 16 

41 n 
40 04 

3857 
37 50 

36 42 
35 34 
34 24 
33 15 
32 05 
30 55 

29 44 

28 33 
27 22 
26 09 
24 57 
23 45 

22 32 
21 18 

30 04 
18 50 
17 36 
16 21 

15 07 
13 52 
12 38 
II 22 
10 06 

851 



7 
6 

5 
3 

3 

I 
o 



35 
20 

04 

48 

32 
16 
00 



70^ ; Hour An^le. 



/ 


/ 


t ', 


00 


00 


00 ' 


24 53 


16 33 


12 01 


42 03 


30 14 
40 18 


33 48 


52 16 


31 39 


58 21 


47 22 


3834 


62 04 


52 13 


43 49 


64 30 


55 37 


47 45 


6545 
66 34 


5756 


50 41 


n.^ 


52 52 


66 sH 


54 27 


67 05 


61 16 


55 35 


6657 


61 39 


56 23 


6640 


61 47 


56 52 


66 16 


61 44 


57 09 


65 45 


61 30 


57 14 


65 00 
64 28 


61 II 


57 12 


60 46 


56 59 


63 45 


60 15 


5642 



56 18 

55 50 
55 18 
54 43 
54 04 
53 23 

52 40 
51 53 
51 06 
50 16 
49 24 
48 32 

47 37 
46 43 
45 46 
44 48 
43 49 
42 50 

41 50 
40 48 

39 46 
38 43 

37 39 
36 35 

35 30 
34 25 
33 18' 
33 n 
31 04 
29 57 

38 48 

27 40 
26 31 
25 21 
24 12 
33 01 



^ 



31 50 

20 3« 

18 17 
17 05 
15 53 



14 41 
13 28 
12 15 
n 02 

50 
36 



t 



7 
6 

4 

3 

2 

I 
o 00 



32 

09 

55 
41 
28 

14 



I 



It. 

O 



2 



3 



6 



8 



9 



10 



11 



12 



00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
80 
40 
60 

00 
10 
20 
80 
40 
50 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 
00 



In North Utltode, when the star is rising or East of the meridian, the tabtilated azimuths are reckoned from North to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from North to West. 

In South latitude, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from South to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from South to West. 

When the latltade and declination are of different name, the tables are to be entered with the supplement of the hour angle and the 
supplement of the tabulated azimuth is to be taken for the required true bearing. 
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A2IMUTH OR TRUE BEARING. 



ULTITUDE 67°. 




D 

aeo 

f 


a7o 


LTION— SAME NAME AS— I^ATITUDE 




LATITUDK 670. 


Hour Ancle. 


240 


350 


28° 

/ 


a9=> 


SOo 

/ . 


Sio 


sao 


330 

/ 


34° 

/ 


36° 


Hour Angle. 


]i« in* 


/ 


/ 


/ 


/ 


/ 


/ 


/ 


li* m* 


O OO 


180 00 


180 00 


180 00 


180 00 


180 00 


180 00 


180 00 


180 00 


180 00 


iSo 00 


iSo 00 


180 00 


00 


lO 


176 39 


176 37 


17635 


176 33 


176 30 


176 27 


176 24 


176 21 


176 18 


176 15 


176 12 


176 09 


10 


*S 


173 19 


173 15 


173 10 


»73 05 


173 00 


172 54 


17248 


172 43 


172 37 


172 31 


172 24 


172 17 


ao 


SO 


169 59 


169 53 


169 46 


16938 


169 31 


169 23 


169 14 


169 06 


16857 


168 48 


168 38 


168 27 


SO 


40 


16640 


166 31 


166 21 


166 12 


166 02 


'65 52 


165 42 


16531 


165 19 


165 07 


164 53 


164 39 


40 


50 


163 22 


163 II 


163 00 


162 48 


162 36 


162 24 


162 II 


i6i 58 


161 43 


161 27 


161 n 


160 54 


60 


1 OO 


160 06 


15954 


159 41 


159 27 


159 12 


I5£57 


158 42 


158 26 


15809 


157 50 


15731 


137 11 


1 00 


10 


15652 


156 37 


156 22 


156 06 


155 50 


155 33 


155 15 


154 56 


154 37 


154 i<> 


153 55 


153 32 


10 


%o 


153 40 


153 24 


»53 07 


152 49 


152 31 


152 12 


151 52 


151 31 


151 09 


130 47 


150 22 


149 57 


ao 


SO 


150 30 


150 " 


149 53 


U9 34 


149 14 


14853 


14831 


148 08 


147 44 


147 19 


146 53 


146 26 


so 


40 


147 23 


147 02 


146 42 


146 22 


146 00 


145 37 


145 13 


144 49 


144 24 


143 57 


143 28 


142 59 


40 


50 


144 18 


143 57 


143 35 


M3 13 


142 49 


142 25 


142 00 


141 34 


141 07 


140 38 


140 08 


139 37 


60 


2 OO 


141 16 


140 53 


140 30 


140 06 


139 41 


139 15 


138 49 


138 22 


137 53 


137 23 


136 51 


136 18 


a 00 


lO 


138 16 


137 53 


137 28 


137 03 


136 37 


136 10 


135 42 


135 14 


134 44 


134 12 


133 39 


133 05 


10 


20 


135 20 


134 55 


134 30 


134 ok 
131 06 


133 36 


133 08 


132 39 


li^S 


131 38 


131 05 


130 32 


129 57 


ao 


SO 


132 27 


132 00 


131 33 


130 38 


13009 


129 39 


128 36 


128 03 


127 28 


126 52 


so 


40 


126 46 


126 iS 


128 40 


128 13 


127 44 


127 14 


126 43 


126 n 


125 38 


125 04 


124 29 


123 52 


40 


50 


125 50 


125 22 


124 53 


124 22 


123 51 


123 19 


122 45 


122 10 


121 34 


12057 


50 


3 OO 


124 00 


123 32 


123 04 


, 122 35 


122 05 


121 33 


121 0; 


120 29 


"9 55 


no 19 


118 43 


118 05 


3 00 


lO 


121 17 


1 30 48 


120 10 

11738 


' 119 50 


119 19 


118 47 


118 15 


117 42 


117 07 


116 32 


115 55 


115 17 


10 


%0 


118 36 


118 07 


117 08 


116 37 


116 06 


115 33 


114 58 


114 24 


11348 


113 11 


112 32 


ao 


SO 


115 58 


115 29 


"4 59 


114 28 


"3 57 


113 25 


113 52 


113 19 


III 44 


III 07 


no 30 


109 52 


so 


40 


"3 23 


"2 53 


H2 23 


in 53 
109 18 


III 21 


no 49 


no 16 


109 42 


109 07 


108 30 


107 53 


107 14 


40 


50 


no 49 


no 19 


109 49 


108 46 


108 14 


107 41 


107 07 


106 32* 


105 56 


K05 18 


104 40 


60 


4 OO 


108 18 


107 48 


107 18 


106 47 


106 15 


105 42 


105 09 


104 36 


104 01 


103 25 


102 48 


I03 10 


4 00 


lO 


105 48 


105 19 


104 48 


104 17 


103 45 


103 13 


102 40 


102 06 


loi 31 


100 55 


100 19 


99 42 


10 


%o 


103 21 


102 51 


102 21 


loi 51 


loi 19 


100 46 


100 13 


9940 


9905 
9640 


98 29 


97 52 


97 15 


ao 


SO 


100 56 


100 26 


99 55 


99 24 


9853 


98 21 


97 49 


97 15 


9604 


95 28 


94 51 


so 


40 


9832 


98 02 


97 32 


97 02 


9631 


95 59 


95 26 


94 52 


94 18 


93 43 


93 07 


92 30 


40 


60 


96 10 


95 40 


95 10 


94 40 


9409 


93 37 


93 05 


92 32 


91 58 


91 23 


9047 


90 II 


60 


5 OO 
lO 


93 4S 
01 29 
89 II 


93 20 
91 00 

8842 


92 50 
9031 


92 19 
90 01 
8743 


01 49 
8930 


S^ 


S^' 


90 13 
87 55 


8939 
87 22 


U% 


88 29 
86 13 


%^ 


6 00 

10 


30 


88 13 


87 12 


8641 


86 II 


85 39 


8506 


8433 


8359 


83 25 


ao 


SO 


86 53 


86 25 


8556 


85 27 


8457 


84 36 


8356 


83 25 


82 53 


82 20 


Si 46 


81 12 


so 


40 


8437 


8409 


8340 


83 II 


82 42 


82 12 


81 41 


81 10 


%^ 


8007 


79 34 


79 00 


40 


50 


83 23 


81 «i5 


81 26 


8058 


80 29 


79 59 


79 29 


7859 


77 56 


77 23 


7651 


60 


6 OO 


80 07 


7940 


79 13 


7845 


78 16 


77 47 


77 17 


7647 


76 17 


7546 


75 14 


74 42 


6 00 


lO 


77 53 


77 27 


77 00 


7632 


7603 


75 34 


75 05 


74 36 


74 07 


73 36 


73 <« 
70^ 


7234 


10 


20 


75 41 


75 15 


7448 


74 21 


73 53 


73 35 


72 57 


72 38 


71 59 


71 29 


70 27 


ao 


SO 


73 38 


73 02 


72 36 


72 10 


71 42 


71 14 


7046 


70 18 


69 50 


69 20 


68 50 


68 20 


so 


40 


71 16 


70 51 


70 25 


69 59 


69 32 


n 


6838 


68 10 


67 42 


67 13 


6644 


66 15 


40 


60 


69 04 


6839 


68 14 


6749 


67 33 


66 29 


66 02 


65 34 


6506 


6438 


64 10 


60  


7 OO 


6654 


66 29 

64 18 


66 04 


65 39 


65 13 


^S 


64 21 


63 55 


63 28 


63 00 


62 32 


62 04 


7 00 


lO 


64 42 


63 53 


63 29 


63 04 


62 13 


61 47 


61 21 


60 54 


60 27 


60 00 


10 


30 


62 31 


62 07 


61 43 


61 19 


^55 


60 30 


60 05 


5940 


59 15 


5849 


58 23 


57 56 


S2 


SO 


60 21 


59 57 


59 33 


59 10 


5846 


58 23 


57 59 


57 34 


57 09 


56 44 


56 19 


55 53 


so 


40 


5800 
55 58 


57 46 


57 23 


57 00 


56 37 


56 14 


55 51 


55 27 


55 ox 
52 58 


54 39 


54 15 


53 49 


40 


SO 


55 37 


55 15 


54 53 


54 30 


54 07 


53 44 


53 21 


52 35 


52 n 


51 46 


60 


8 OO 


53 47 


53 26 


53 05 


52 43 


52 21 


51 59 


51 37 


51 15 


50 52 


50 29 


50 06 


49 43 


8 00 


lO 


51 35 


5» 15 


5055 


50 34 


50 13 


49 52 


4931 


4909 


4847 


48 25 


4803 


47 41 


10 


20 


49 25 


49 05 


4845 


48 25 


48 05 


47 45 


47 24 


47 03 
44 56 


46 42 


46 21 


46 00 


45 38 


ao 


SO 


47 13 


46 54 


4634 


46 15 


45 56 


45 36 


45 16 


44 36 


44 16 


43 55 


43 34 


so 


40 


45 01 


44 43 


44 24 


44 06 


43 47 


43 28 


43 09 


42 49 


42 30 


43 10 


41 51 


41 31 


40 


60 


42 49 


42 31 


42 13 


41 55 


41 37 


41 19 


41 01 


4043 


40 25 


40 06 


39 47 


39 27 


60 


9 OO 


4036 


40 10 
3808 


40 02 


39 45 


39 28 


39 11 


36 46 


3836 


38 18 


38 00 


37 42 


37 24 


9 00 


lO 


38 24 


37 52 


37 36 


37 19 


37 02 


36 29 


36 12 


35 55 


3538 


35 21 


10 


ao 


36 10 


35 55 


35 40 


35 25 


35 09 


34 54 


3438 


34 22 


34 06 


33 50 


33 34 


33 17 


ao 1 


so 


33 57 


33 43 


33 28 


33 14 


32 59 


32 44 


32 30 


32 15 


32 00 


31 45 


31 29 


31 13 


so ' 


40 


31 44 


31 30 


31 16 


31 02 


30 48 


30 35 


30 21 


30 07 


29 53 


29 39 


29 25 


29 10 


40 ' 


50 


29 29 


29 16 


29 03 


28 51 


28 38 


28 25 


28 13 


27 59 


27 46 


2733 


27 19 


27 05 


50 


10 OO 


27 15 


27 03 


26 51 


26 39 


26 27 


26 15 


26 04 


25 52 


25 39 


25 27 


25 14 


25 02 


10 00 


lO 


24 59 


24 49 


24 38 


24 27 


24 16 


24 05 


23 54 


23 43 


23 32 


23 21 


23 09 


22 57 


10 


%o 


22 45 


22 35 


22 25 


22 15 


22 05 


21 55 


21 45 


21 35 


21 24. 


21 13 
19 08 


21 03 


2053 
18 48 


ao 


SO 


20 29 


20 20 


20 II 


20 02 


19 53 


19 44 


19 35 


19 26 


19 17 


18 58 


so 


40 


18 13 


18 05 


17 57 


1749 


17 41 


17 33 


17 25 


17 17 
150^ 


17 09 


17 00 


16 51 


16 42 


40 


50 


15 57 


15 50 


15 43 


15 36 


15 29 


15 22 


15 15 


15 01 


14 54 


14 46 


1438 


60 


11 OO 


13 41 


13 35 


13 29 


13 23 


13 16 


13 10 


13 04 


12 58 


12 52 


12 46 


12 40 


12 33 


11 00 


lO 


II 24 
9 08 


II 19 


II 14 


11 09 


11 04 


10 59 


10 54 


10 49 


10 43 


10 38 


10 33 


10 28 


10 


30. 


9 04 


9 00 


856 


852 


847 


843 


8 39 


8 35 


831 


8 27 


8 23 


ao 


SO 


651 


6 48 


6 45 


642 


6 39 


6 36 


633 


6 29 


6 26 


6 23 


6 20 


6 17 


so 


40 


4 34 


4 32 


4 30 


4 28 


4 26 


4 24 


4 22 


4 20 


4 17 


4 15 


4 13 


4 11 


40 


50 


2 17 


2 16 


2 15 


2 J4 


2 13 


2 12 


2 n 


2 10 


2 09 


2 08 


2 07 


206 


60 


12 OO 


00 


00 1 


00 


00 


00 


00 


00 


00 


00 


00 


00 


00 


la 00 



In North latitude, when the star is nsin^ or Hast of the meridian, the tabulated azimuths are reckoned from North to Bast; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from North to West. 

In Sonth latltode, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from South to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from South to West. 

When the latltode and decUnatlon are of different name, the tables are to be entered with the supplement of the hour angle and the 
supplement of the tabulated azimuth is to be taken for the required true bearing. 
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AZIMUTH OR TRUE BEARING. 



I«ATITUDB 67'>. 



DBCUNATION— SAME NAME AS— I^ATITUDE. 



liATITUDE GT^". 



Hour Angle. 


36° 


li. 


in. 


o / 


O 


OO 


i8o 00 




10 


176 04 




20 


172 10 




30 


168 16 




40 


164 25 




50 


160 36 


1 


OO 


156 51 




10 


153 10 




20 


149 31 




30 


145 57 




40 


142 29 




50 


139 05 


3 


00 


135 45 




10 


132 31 




20 


129 21 




30 


126 15 




40 


123 15 




50 


120 18 




6 



9 



10 



11 



12 



00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 
00 



117 27 
114 38 

"I 53 
109 12 

106 35 
104 02 

loi 31 

99 03 
963^ 
94 14 
91 54 
8935 

87 18 

8503 
82 50 
8038 
78 27 
76 17 

74 08 
72 01 

6956 
67 50 

65 45 
63 41 

61 36 
59 33 
57 30 
55 27 
53 25 
51 23 

49 20 
47 18 
45 16 

43 13 
41 II 

39 09 

37 06 
35 04 
33 02 
30 59 
2855 
26 53 

24 50 
22 46 
20 4s 

1839 
16 35 

14 30 

12 26 
10 2^ 



8 
6 

4 

2 
o 



18 
14 
09 
04 
00 



38° 



180 00 
176 01 

172 02 
168 05 
164 10 

160 18 
156 29 

152 45 
149 04 
145 28 

141 57 
13S 31 

135 09 
131 53 
128 43 

125 
122 



36 
35 



H9 38 

116 46 
»13 57 



III 
108 

105 
103 



12 
32 

54 
21 



100 51 
98 23 

95 ^ 
93 35 
91 15 
88 57 

86 40 
84 26 
82 13 

80 02 

77 52 
75 44 

73 35 
71 29 
69 24 
67 18 

65 14 
63 II 

61 07 
59 05 
57 02 
55 00 
52 
505 

4856 
46 55 
44 54 
42 52 
40 51 
3850 

3648 
34 46 
32 45 
30 43 
28 40 

26 39 

24 37 
22 34 
20 32 
18 29 
16 26 
14 23 

12 20 

10 17 
8 14 
6 II 



07 

03 
00 



30° I 40° 41° 



45° , 46' 



80 00 
75 57 
71 53 
67 53 
63 53 
5958 

56 06 
52 18 
4835 
44 55 
41 22 

37 55 

34 32 

31 14 
28 03 

24 55 
21 53 
18 56 

16 03 

13 14 
10 30 

07 49 

05 12 

02 39 



100 09 
97 41 
95 17 
92 55 
9035 



86 02 
8348 
8i 36 
79 26 
77 16 
75 09 

73 02 
70 56 
6851 
66 46 

64 43 
62 41 

6038 
5836 
56 34 
54 33 
52 33 
50 32 

4831 
46 31 

44 31 
42 30 
40 30 
38 30 

3620 
34 28 
32 28 
30 27 
28 25 
26 25 

24 23 
22 22 
20 21 
18 19 
16 17 

14 15 

12 13 

10 12 

8 10 

6 07 

4 05 
2 02 

o 00 






/ 


180 


00 


175 52 


171 44 
167 39 
163 36 


159 37 


155 41 


151 
148 


50 
04 


144 


22 


140 47 


137 


17 


133 53 


130 34 


127 


20 


124 


12 


121 
118 


09 
12 


1^5 


19 


112 
109 
107 


30 
46 
06 



01 56 

99 26 

9658 

94 35 
92 14 

89 54 
8738 

85 23 
8300 
80 58 
7848 
76 40 

74 33 

72 27 
70 22 
68 17 
66 14 
64 II 
62 10 

60 09 
5807 
56 06 
54 06 
52 07 
50 06 

48 06 
46 07 
44 08 
42 08 
40 09 
38 10 

36 10 
34 10 
32 II 
30 II 



155 
151 



14 
20 



147 30 

143 47 
140 0() 

136 38 

133 II 
129 51 

126 37 

123 27 

120 24 

117 27 

"4 33 
III 44 
109 00 
106 20 
103 43 

lUI II 

9842 
96 14 

93 51 

I 31 

12 

8657 



^ 



84 42 
82 30 
80 19 
78 10 
76 02 
73 57 

71 51 
69 46 

67 43 
65 41 

63 39 
61 38 

5938 
57 37 
5538 
53 39 
51 40 
49 40 

47 41 
45 43 
43 45 
41 46 
39 47 
37 50 

35 51 
33 52 
31 54 
29 54 



26 II 


27 55 
25 57 


24 10 


23 57 


22 10 


21 58 


20 10 


19 59 


18 09 
16 08 


17 59 
16 00 


14 08 


14 00 



/ 


. ' 


180 00 


180 00 


175 47 
171 35 
167 25 

163 18 
159 14 


17542 
171 25 
167 10 
162 58 
158 50 



12 07 


12 00 


10 06 


10 01 


8 05 


8 00 


6 04 


6 00 


4 02 


4 00 


2 01 


2 00 


00 


00 



154 47 
150 49 
146 55 
143 09 
139 29 
135 56 

132 27 
129 07 
125 52 

123 41 

119 37 
116 39 

113 45 
110 57 
108 13 

105 33 
102 56 

100 24 

97 56 
95 29 
93 06 
Q046 
88 29 
86 14 

84 00 
81 49 

79 39 
77 31 
75 24 
73 19 

71 15 
69 10 
67 09 

65 07 
63 06 
61 06 

59 06 
57 07 
55 08 
53 10 
51 12 
49 14 

47 16 

45 19 

43 21 

41 23 

39 26 

37 29 

35 31 
33 34 
31 36 
29 38 
27 40 
25 42 

23 44 
21 46 

19 48 

17 49 
15 51 
13 52 

II 54 
9 55 



7 

5 

3 
I 

o 



57 
58 

59 
00 




92 20 

90 01 
87 44 

85 31 

83 17 
81 06 

7858 
76 50 

74 45 
72 40 

70 37 
6834 
6634 
64 33 
62 33 
60 33 

5834 
5636 
54 38 
52 41 
50 44 
48 48 

46 50 
44 54 
42 57 
41 00 

39 05 
37 08 

35 II 
33 15 
31 18 
29 22 

27 25 
25 28 

23 31 
21 34 
19 36 
17 39 
15 42 
13 44 



II 

9 
7 
5 
3 
I 
o 



47 
49 
51 
54 
56 
58 
00 



96 


20 


93 54 


91 


33 


89 


15 


86 


59 


8446 


8a 


33 


80 


23 


78 


16 


76 


09 


74 05 


72 


01 


69 


59 


67 57 


6558 


63 


57 


61 


58 


60 


00 


58 


02 


.56 


05 


54 


08 


52 


12 


50 


16 


48 


21 


46 


24 


44 29 


42 33 


40 37 


38 


42 


36 47 


34 51 


32 


56 


31 


00 


29 05 


27 09 


25 13 


23 


17 


21 


21 


19 25 


17 29 


15 32 


13 


36 


II 


40 


9 43 


7 47 


5 50 


3 53 


I 


57 





00 



81 48 

79 39 
77 33 
75 27 I 

73 -^4 I 
71 22 

69 20 
67 19 
65 20 
63 21 
61 23 
59 26 

57 30 
55 33 
53 38 
51 42 
49 47 
47 53 

45 57 
44 03 
42 09 
40 14 

38 19 I 
36 25 

34 31 ! 
32 37 I 
30 4? I 
28 48 

26 53 I 
24 59 

23 03 ' 
21 08 , 
19 14 

17 19 

13 28 I 
I 

II 33 i 
9 37 
7 42 
5 46 

I 56 
o 00 



94 35 
2 13 
53 
87 37 
8523 
83 12 

81 01 

7854 
7648 

74 44 
72 41 
70 40 

6839 
66 40 

64 42 
62 45 
60 48 

5851 

5656 
55 00 
53 06 
51 12 
49 17 
47 24 

45 30 
43 37 
41 44 
39 50 
37 56 
36 03 

34 10 
32 17 
30 24 
28 31 
26 37 
24 44 

22 49 

20 55 
19 02 
17 08 

15 14 
13 20 



II 

9 
7 
5 

3 
I 

o 



25 
31 
38 
43 
49 
55 
00 



80 00 

75 09 
70 21 

65 35 
60 54 
56 21 

51 54 
47 34 
43 24 
39 21 
35 28 
31 44 

28 08 

24 41 
21 21 

18 08 

15 03 
12 05 

09 12 
06 25 

03 43 
01 06 

9834 
96 05 



93 40 

I 19 

01 

86 46 

8433 
82 23 



^ 



II 

9 

7 

5 

3 
I 

o 



18 
25 
33 
39 
47 
54 
00 



47c 



80 14 
78 08 
76 02 , 
7400 ; 

71 58 
6958 

6758 
66 00 
64 03 
62 07 
60 II 
58 15 

56 22 
54 27 
52 34 
50 41 
48 47 
46 55 

45 02 
43 10 
41 X8 
39 26 
37 33 
35 41 

33 49 
31 57 
30 05 
28 13 
26 21 
24 28 

22 35 
20 42 
18 50 
16 57 
15 05 
13 12 



o / 
180 00 

175 01 
170 04 

165 n 

160 23 

155 44 

151 10 
146 46 

142 32 
138 25 
134 30 
130 44 

127 06 

123 38 
120 17 
117 05 
114 00 
III 02 

loS 09 
105 24 
102 43 
100 06 
97 35 
95 07 

92 44 
21 



S 



8553 
8341 
81 31 

79 24 

77 19 

75 15 

73 14 

71 13 
69 14 

67 16 

65 19 
63 23 
61 28 
59 34 
57 39 

55 46 
53 53 
52 01 
50 09 

48 17 
46 26 

44 34 
42 43 
40 52 

39 01 
37 09 
35 19 

33 27 

31 37 

29 45 

27 55 
26 03 

24 12 

22 21 
20 29 
18 38 
16 46 
14 55 
13 04 

II II 
9 10 
7 28 
5 36 
3 44 
I 53 
o 00 



Hour Angle. 
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In Korth latitade, when the star is rising or Bast of the meridian, the tabulated azimuths are reckoned from North to East : and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from North to West. 

In Sooth latltode, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from South to East ; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from South to West. 

When the latitude and decllnatloii are of different name, the tables are to be entered with the supplement of the hour angle and the 
supplement of the tabulated azimuth i« to be taken for the required true bearing. 
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AZIMUTH OR TRUE BEARING, 



I^ATITUDE 67°. 



DECWNATION— SAME NAME AS— I^ATITUDE. 



liATITUDB 67''. 



Hour An^l®* 
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6 



9 



lO 



11 



12 



in* 
OO 
lO 
SO 
30 
40 
50 

OO 
lO 
20 
30 
40 
50 

OO 
lO 
20 
30 
40 
60 

OO 
lO 
20 
30 
40 
60 

OO 
lO 
SO 
30 
40 
50 

OO 
lO 
SO 
30 
40 
50 

OO 
lO 
SO 
SO 
40 
SO 

OO 
lO 
SO 
30 
40 
50 

OO 
lO 
SO 
30 
40 
50 

OO 
lO 
SO 
30 
40 
50 

OO 
lO 
SO 
30 
40 
60 

OO 
lO 
SO 
30 
40 
50 
OO 



48< 



8o OO 
74 52 
69 47 
64 45 
59 49 
55 02 

50 23 
45 53 
41 35 
37 25 
33 27 
29 39 

26 00 
22 30 
19 10 
1558 
12 53 
09 54 

07 04 

04 18 

01 38 

99 03 
96 32 

94 07 



% 



7 
5 
3 
1 




490 



45 

25 

87 10 

84 57 
8247 
80 39 

7832 
76 29 

74 27 
72 26 
70 27 
68 30 

66 33 

64 37 
62 42 

6049 

5855 
57 02 

55 10 
53 »9 
51 27 
49 36 
47 45 
45 56 

44 05 
42 15 
40 25 
38 35 
36 45 
34 56 

33 05 
31 16 

29 26 

27 36 

25 46 

23 56 

22 06 
20 16 
18 26 
1636 

14 45 
12 54 

II 03 
9 13 



23 

3« 

41 

51 
00 



o f 

80 00 

74 42 
69 26 

64 16 

59 " 
54 17 

49 31 

44 56 

40 32 
36 19 
32 18 
28 29 

24 49 
21 19 
1758 
14 46 
II 41 
08 44 

05 54 
03 09 

00 31 
97 57 
95 28 
93 04 

90 43 
88 25 

86 II 

8359 

81 51 

79 45 

77 39 

75 30 
73 37 
71 37 
69 39 
67 43 

65 48 

63 53 
62 00 

60 07 
58 15 
56 24 

54 33 
52 43 

50 53 
49 03 
47 13 

45 24 

43 35 

41 47 



50° 



36 



58 
09 
20 



34 32 

32 43 

30 55 
29 06 
27 17 
25 29 
23 40 

21 51 
20 02 
18 14 
16 25 

M 35 
12 46 

10 56 

??? 
528 

3 39 
I 49 
o 00 



o / 
80 00 
74 30 
69 05 
63 43 
^30 
53 26 

48 34 
43 53 
39 25 
35 09 



31 
27 



06 
13 



23 32 

20 03 
16 42 

13 29 
10 26 
07 30 

04 41 
01 57 
99 20 
9648 
94 21 
91 58 

8938 
87 22 
85 10 
83 00 
8053 
7848 

76 45 
74 44 
72 45 
70 47 
6850 
6656 

65 02 
63 08 
61 17 
59 25 
57 34 
55 44 

53 55 

52 06 

50 17 
48 29 
46 41 
44 52 

43 05 
41 18 

39 30 
37 43 
35 55 
34 08 

32 20 

30 34 
28 46 
2658 
25 II 
23 24 

21 36 
19 48 
18 01 
16 14 

14 25 
12 37 

10 49 
9 01 



7 
5 
3 
I 
o 



13 

25 

36 
48 
00 



&r 



80 00 
74 18 

68 40 

63 07 

57 44 

52 31 

47 32 
42 45 

38 12 

33 53 

29 46 

25 54 

22 ij 

18 40 

15 20 
12 10 
09 07 
06 12 

03 2.5 
00 42 
9807 
95 36 

93 " 
90 50 

88 32 
86 17 

84 07 
81 58 

79 53 
77 50 

7548 
73 50 
71 52 
6056 
68 01 
66 07 

64 14 
62 23 
60 33 

58 43 
56 53 
55 04 

53 16 
51 28 
49 41 
47 54 
46 07 
44 20 

42 34 
40 48 

39 02 
37 16 
35 30 
33 43 

31 57 

30 12 
28 26 

26 39 
24 53 

23 07 

21 21 

19 34 
1748 

16 02 

14 15 
12 28 

ID 41 

855 



6S' 



7 

5 

3 
I 

o 



07 
21 

34 
46 
00 



530 I 54' 



02 

17 
32 

45 
00 



180 00 
174 04 
168 12 
162 28 
^56 52 
151 30 

146 21 

141 29 

136 51 
132 29 

128 20 

124 25 

120 42 
117 12 

1 13 53 
no 43 

107 41 
104 49 

102 02 
99 22 
9648 
94 20 

87 23 
85 10 

83 01 

8055 

7851 
76 50 

74 50 
72 52 

70 56 
69 02 
67 08 

65 17 

63 25 

61 36 
59 47 
57 59 
56 II 
54 24 

52 37 
50 50 
49 04 
47 19 
45 33 
43 48 

42 03 
40 18 
3834 
36 49 
35 04 
33 18 

31 34 ' 
29 50 
28 05 
26 19 I 

24 35 
22 50 

21 05 
19 20 
17 35 
15 50 
14 04 
12 19 



10 

8 

7 
5 
3 
I 
o 



80 00 

73 48 

67 40 

61 41 

55 53 
50 21 

45 04 
40 05 

35 22 
30 56 
26 45 
22 50 

19 08 

15 38 
12 19 
09 II 
06 II 
03 21 

TOO 36 

97 59 
 95 28 
93 01 
90 39 
88 22 

86 09 

8359 

81 52 

7948 
77 46 
75 47 

73 49 
71 54 
70 00 

68 07 
66 16 
64 25 

62 36 

60 47 
59 00 
57 
55 
53 41 



51 
50 
48 



56 
II 
26 



46 42 
4458 
43 14 

41 31 
39 47 
38 04 
36 20 

34 37 
32 53 

31 09 
29 27 

27 43 
25 59 
24 16 

22 33 

20 49 

19 05 
17 21 

15 38 

13 53 
12 10 

10 25 

8 41 

6 57 



5 
3 
I 
o 



13 
29 
44 
00 



!8o 00 

173 29 
167 04 

160 48 
154 47 
149 03 

143 38 
138 31 

133 44 
129 15 
125 04 
121 07 



117 25 

113 57 
no 40 

107 33 

i<H 36 
loi 47 

99 06 
96 30 
94 02 

91 38 
89 19 

87 04 

8454 
8245 
80 41 

7838 
76 40 

7442 

72 46 

70 52 
69 00 
67 09 
65 20 
63 31 

61 44 

59 57 
5» 12 
56 26 
54 41 
52 57 

51 13 
49 30 
47 47 
46 04 

44 22 
42 40 

40 57 
39 »5 
37 33 
35 51 
34 09 
32 27 

30 44 
29 03 
27 21 

25 39 

23 57 
22 15 

20 33 
18 50 

17 07 
15 25 
13 42 
12 00 

10 17 
83.1 



6 

5 
3 
I 
o 



55' 



180 00 

173 07 
166 21 

I5<) 47 
153 30 
147 34 

141 59 

136 45 
131 54 

137 23 
123 10 
119 14 

"5 33 
112 06 
108 52 
105 48 
102 53 
100 07 

97 29 

9* 57 
92 31 

QO 10 

8754 
85 42 

83 34 
81 28 

79 26 
77 27 
75 30 
73 34 



52 

09 
26 

42 
00 



56' 



I 



o / 

80 00 

72 42 
65 32 

5H 37 
52 03 

45 53 

40 08 
34 48 
29 52 
25 19 
21 05 
17 12 

13 32 
10 08 

06 57 
03 56 
01 04 
98 22 

95 47 
93 18 

90 55 

88 38 

86 25 
84 15 

82 II 
80 08 
7809 
76 12 

74 17 
72 24 



71 40 


70 33 


60 49 
68 00 


6844 
6656 


66 10 


65 09 


64 22 


63 23 


62 37 


61 39 


60 50 


59 55 


5905 


58 12 


57 22 


56 30 


55 37 


5448 


53 54 


53 07 


52 12 


51 25 


50 30 


49 46 


4848 


48 05 


47 07 


46 25 


45 26 


44 46 


43 45 


43 07 


42 04 


41 27 


40 23 


39 48 


38 43 


3809 


37 02 


36 30 


35 21 


34 50 


33 41 


33 12 


32 00 


3« 33 


30 19 


29 53 


2.S 39 


28 14 


26 58 


26 35 


25 18 


24 56 


23 37 


23 17 


21 56 


21 37 


20 16 


1958 


18 34 


18 18 


16 53 


16 39 


15 12 


14 59 


13 31 


13 20 


n 50 


" 39 


10 09 


10 OO 


8 27 


8 20 


6 46 


6 40 


5 05 


5 00 


3 23 


3 20 


I 41 


I 40 


00 


00 



570 58° 



76 

74 



o / 

180 00 
172 12 
164 33 ' 
157 i| 1 
150 20 t 

143 55 

138 01 

132 34 
127 36 

123 03 

118 49 

"4 57 

III 21 
108 oi 
104 52 

loi 55 
9908 

96 30 

93 59 

91 34 

89 »5 
87 01 

8452 
82 46 

So 44 
78 44 
48 
54 
73 02 
71 12 

69 23 
67 35 
65 51 
64 05 
62 22 
60 40 

5858 
57 17 
55 36 
53 57 
52 17 
5038 

49 00 
47 21 
45 42 
44 05 I 
42 27 I 

40 50 

39 12 I 

37 34 I 
35 57 
34 19 
32 42 
31 04 

29 27 ' 

27 49 I 
26 12 , 

24 33 
22 56 I 

21 18 I 

10 40 
18 02 
16 25 
14 46 
13 08 

11 29 



51 
13 



3 17 

I 39 
o 00 



80 00 

71 34 
63 21 

55 34 

48 
41 



18 
38 



35 33 
30 02 

25 01 
20 28 
16 19 
12 30 

08 5S 
05 42 
02 39 
99 47 
97 04 
94 31 



04 

44 

29 
20 

13 
II 



87 
85 
83 
81 



79 13 
77 16 
75 23 
73 32 
71 43 
6956 

68 10 
66 25 

64 43 
63 00 
61 19 

59 39 

58 00 
56 20 
54 42 
53 04 
51 27 
49 49 



48 
46 
44 59 
43 24 

41 47 
40 II 

38 35 
36 59 
35 23 
33 47 
32 12 
30 35 

29 00 

27 24 

2547 
24 10 

22 35 

20 58 

19 22 

17 46 
16 09 

14 32 
12 56 
II 19 

9 42 
805 
6 28 
4 51 
3 14 
I 37 
o 00 



59'> Hour Ansle. 



80 00 
70 48 

61 54 
53 33 

45 53 
3856 

32 43 
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06 22 
03 12 
00 15 
97 29 
94 52 
92 25 
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7 47 
8537 
8331 

81 31 
79 32 

77 37 
75 45 
73 55 
72 07 
70 22 

6837 

6653 
65 12 

63 32 
61 51 
60 13 
58 35 

5658 
55 21 
53 45 
52 09 

50 33 
4858 

47 24 
45 49 
44 13 
42 40 
41 05 
39 31 

37 56 
36 22 
34 48 

33 14 
31 40 
30 06 

28 32 
2656 
25 22 

23 47 
22 II 

20 38 

19 03 
17 29 

15 53 

14 18 

12 43 
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00 



In Nortli latitude, when the star is rislnfr or Bast of the meridian, the tabulated azimuths are reckoned from North to Bast; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from North to West. 

In SoaUi latltnde, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from South to |East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from South to West. 

When the latltade and deellBAtloa are of dlffereat Bame, the tables are to be entered with the supplement of the hour angle and the 
supplement of the tabulated azimuth is to be taken for the required true bearing. 
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AZIMUTH OR TRUE BEARING. 



IjATrrVDB 67°. 



DECLINATION— SAME NAME AS— tATITUDE. 
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166 43 
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157 40 
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151 02 


147 51 


143 43 


138 10 


142 55 


139 16 


»34 40 


128 49 
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In North Ifttltnde, when the star is rising or Bast of the meridian, the tabulated azimuths are reckoned from North to Hast; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from North to West. 

In Nonth latltade, when the star is rising or Bast of the meridian, the tabulated azimuths are reckoned from South to Bast; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from South to West. 

When the latitude and declination are of different name, the tables are to be entered with the supplement of the hour angle and the 
supplement of the tabulated azimuth is to be taken for the required true bearing. 
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50 

00 
10 
SO 
30 
40 
50 

00 
10 
SO 
30 
40 
50 

00 
10 
SO 
30 
40 
50 

00 
10 
SO 
30 
40 
50 

00 
10 
SO 
30 
40 
50 

00 
10 
SO 
30 
40 
50 

00 ' 
10 

18 
IS I 

00 
10 
SO 

30 
40 
50 

oa 
10 
so 
30 
40 
50 

00 
10 
so 
80 
40 
50 
00 



In North Utltnde, when the star is rising: or East of the meridian, the tabulated azimuths are reckoned from North to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from North to West. 

In Honth latitude, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from South to East: and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from South to West. 

When the latitude and decUnatlOB are of different name, the tables are to be entered with the supplement of the hour angle and the 
supplement of the tabulated azimuth is to be taken for the required true bearing. 
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AZIMUTH OR TRUE BEARING, 



I4ATITUDE 680. 



DECLINATION— SAME NAME AS— I^ATITUDE. 



liATITUDE 68% 



Hour Angle. 



O 



2 



» 



10 



11 



12 



in. 
00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
60 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 
00 



30' 



37« 



180 00 
176. 12 
172 23 

16835 
164 51 

161 07 

157 27 

153 50 
150 17 

146 47 

143 21 

140 00 



136 


43 


133 30 


130 


21 


127 


17 


124 


16 


121 


20 


118 


29 


115 40 



"2 55 

no 13 

107 35 
105 00 

102 28 
9958 
97 31 
95 06 
92 45 
90 25 

88 06 
8548 

83 34 
81 20 

79 07 
76 57 

74 46 
72 37 
70 29 
68 22 
66 13 
64 10 

62 04 
5958 
57 54 
55 50 
53 46 
51 43 

49 39 
47 36 
45 32 
43 29 
41 26 
39 22 

37 i« 

35 J5 

33 12 

31 09 

29 04 
27 00 

24 57 
22 52 

20 48 

1843 
16 39 

14 35 

12 30 

10 26 

8 21 

6 15 
4 10 

2 05 
o 00 



80 00 
76 08 

72 15 
68 26 

64 37 
60 51 

57 08 
53 28 

49 51 
46 19 

42 51 
39 29 

36 09 

32 55 

29 45 
26 40 

23 39 
20 43 

17 50 
15 01 
12 16 

09 35 
06 57 
04 21 



loi 50 
99 20 
96 53 
94 29 
92 07 
§948 

87 30 

85 13 
82 59 

80 46 

7834 
76 24 

74 14 
72 06 

69 59 
67 52 
65 45 
63 41 

61 36 
59 32 
57 28 
55 25 
53 22 
51 19 

49 16 
47 14 
45 10 
43 08 
41 06 

39 03 

37 01 
3458 
32 56 

30 53 
28 50 

26 48 

24 45 
22 41 

20 38 
18 34 
16 31 
14 27 

12 23 
10 20 
8 16 
6 12 
4 08 
2 04 
o 00 



38° 



80 00 
76 04 
72 08 
68 14 
64 22 
60 33 

56 46 
53 03 
49 24 
45 50 
42 21 

3856 

35 34 
32 19 
29 08 
26 02 
23 00 
[ 20 04 

17 10 
14 21 
II 36 
0854 
06 16 

03 41 



loi 10 
98 40 
96 14 

93 51 

>i 29 

II 



% 



8653 
8437 
82 23 
80 10 

77 59 
75 50 

73 41 

71 33 
69 28 

67 21 

65 15 
63 12 

61 08 

5904 
57 01 
54 59 
52 57 
50 55 

48 52 
46 51 
44 49 
42 47 
40 45 
38 44 

36 43 
34 41 
32 40 
30 37 
2835 
26 34 

24 32 
22 29 

20 28 
18 25 
16 22 
14 20 



S9° 



12 

10 

8 

6 

4 
2 

o 



17 
15 
II 
09 
06 

03 
00 



40° 



o / 

80 00 
76 00 
72 CX) 
68 02 
64 06 
60 13 

56 24 
52 38 
4856 
45 19 
41 47 
38 21 

3458 
31 42 
28 30 
25 22 
22 20 
19 22 

16 29 

13 39 
10 54 
08 13 

05 34 
P3 00 



100 29 
98 00 
95 34 
93 12 
90 50 
88 32 

86 15 

8359 
81 46 

79 34 
77 24 
75 15 

73 08 
71 00 

6855 
66 50 

64 45 
62 42 

60 39 
5836 
56 33 
54 32 
52 31 
50 30 

48 27 
46 27 
44 27 
42 26 

40 25 
3825 

36 24 
34 24 
32 33 
30 22 
28 21 
26 20 

24 19 
22 18 

20 17 

18 15 

16 14 

14 12 

12 10 

10 09 

8 07 

6 06 

4 04 
2 02 
o 00 



80 00 

75 55 

71 52 

67 49 

63 50 

59 53 

56 00 
52 II 
48 27 
44 47 

41 13 
37 44 

34 20 
31 02 
27 49 
24 41 
21 38 

1839 

15 46 
12 56 
10 II 
07 30 

04 52 
02 iH 

99 47 
97 18 
94 53 
92 30 
90 10 

8753 

8536 
83 21 

81 09 

7858 
7648 

74 40 

72 33 
70 26 

68 22 
66 18 

64 14 
62 II 

60 09 
58 07 
56 05 

54 05 
52 05 
50 05 

48 03 
46 04 

44 05 

42 04 

40 05 
3805 



41< 



36 


05 


34 


06 


32 


06 


30 


06 


28 


07 


26 06 



24 07 

22 06 
20 06 
18 06 
16 05 

J4 05 



12 


04 


10 


04 


8 


03 


' 6 


03 


4 


02 


2 


01 





00 



80 00 

75 51 

71 43 
67 36 

63 32 
59 32 

55 35 
51 42 
47 55 

44 13 

40 36 

37 05 

33 40 

30 20 

27 07 

23 57 

20 53 

17 55 

15 o\ 

12 II 
09 26 
06 45 
04 07 

01 34 

99 03 
96 35 
94 10 
01 48 
89 29 
87 II 

84 56 
82 42 
80 31. 
78 20 

76 II 
74 04 

71 58 
69 52 
67 48 
65 45 
63 42 
61 40 

59 39 
57 38 
55 37 
53 37 
51 38 
49 39 

47 39 

45 40 
43 42 

41 43 
39 44 
37 45 

35 46 
3348 

31 49 

29 50 
27 52 

25 53 

23 54 

21 54 
19 55 
17 56 
J5 56 

13 57 

II 58 

958 



420 



7 
6 

3 
I 





59 
00 

59 

59 
00 



80 00 
75 46 
71 33 
67 22 

63 13 
59 08 

55 08 
51 12 
47 21 
43 36 
39 57 
36 24 

32 57 

29 37 
26 21 

23 II 
20 07 
17 09 

14 14 
II 24 
08 39 

05 59 
03 22 
00 48 

98 17 

95 50 
93 26 
I 05 
46 
86 30 



430 



^ 



84 14 
82 02 

79 51 
77 42 
75 33 
73 27 

71 32 
69 17 
67 14 
65 12 

6?S 

5908 
57 08 
5508 

53 09 
51 " 
49 13 

47 14 
45 16 
43 18 
41 21 
39 23 
37 25 

35 27 
33 29 
31 32 
29 34 
27 36 
25 38 

23 41 
21 43 
19 44 

17 47 
1548 

13 49 



II 

9 
7 
5 

3 
I 
o 



51 
53 
54 
56 
57 
58 
00 



80 00 

75 41 

71 22 

67 06 
62 53 
5843 

54 39 
50 40 
46 46 
42 58 

39 16 
35 42 

32 12 

28 51 

25 34 

22 24 
19 iS 

16 20 

13 26 

10 35 
07 51 
05 10 

02 34 
00 00 

97 31 
95 05 
92 41 
go 21 
88 02 
8547 

83 32 
Si 21 

79 10 
77 02 
74 55 

72 50 

70 45 

68 41 

66 39 

643^*^ 
62 36 

60 36 

58 37 
5638 
54 39 
52 41 
50 44 
48 46 

46 48 

44 51 
42 54 

40 58 

39 01 
37 05 

35 oS 

33 " 
31 15 

29 iS 
27 21 
25 24 

23 28 
21 30 
19 34 

17 37 
15 39 
13 42 

11 45 
948 



7 
5 
3 
I 
o 



44c 



50 
52 
55 
57 
00 



45° 



80 00 

75 35 

71 II 
66 49 
62 31 
58 17 

M 08 

50 05 
46 08 

42 17 
38 33 
34 56 

31 25 

28 01 

24 44 
21 33 

18 27 
15 28 

12 34 

09 45 1 
07 00 
04 20 I 

01 43 I 
99 II ' 

I 

96 43 , 
94 17 I 
91 54 I 
89 35 , 
87 17 I 
8502 I 

82 49 I 
80 37 . 
78 29 I 

76 21 

74 15 ' 

72 II I 

70 07 I 
68 04 
66 03 j 
64 03 
62 03 
60 03 

58 05 
56 07 
54 09 
52 12 
50 16 

48 19 

46 22 

44 27 
42 30 
40 35 
38 39 
36 44 
* 

34 48 

32 53 

30 57 

29 02 
27 05 

25 10 

23 14 
21 iS 

19 23 
17 26 
15 30 

13 34 

II 38 
9 42 



46 

49 
5? 
56 
00 



80 00 
75 29 

70 59 
66 31 
62 08 

57 49 

53 35 
49 27 
45 27 
41 33 
37 47 
34 07 

30 35 
27 10 

23 52 
20 40 

17 34 
14 34 

II 41 
08 52 
06 07 
03 27 
00 51 
98 20 

95 53 
93 27 
9« 05 
8847 
8630 
84 16 

82 04 



79 
77 



75 39 
73 34 
71 31 

69 28 
67 26 
65 26 

63 27 
61 28 

59 30 

57 33 
55 35 
53 39 
51 42 
49 47 
47 52 

45 56 
44 02 
42 06 
40 12 

38 17 
36 23 

34 28 
32 34 
30 39 
28 44 
26 50 
24 55 

23 01 
21 06 
19 12 
17 16 

15 21 
13 26 



46° 



II 

9 
7 
5 
3 
I 
o 



31 
36 
41 
45 
51 

55 
00 






/ 


180 


00 


175 22 
170 46 
166 12 


161 


42 


157 


17 


152 59 
148 47 


144 43 



40 46 

36 57 

33 15 

29 41 

26 15 
22 56 

19 43 

16 37 
13 38 

1045 
07 56 

05 II 

02 32 

99 57 
97 27 

95 00 
92 35 
90 14 

8757 
85 42 
83 28 

81 17 
79 08 
77 02 
74 56 
72 51 
70 49 

68 48 

6647 
64 48 
62 50 
60 52 
5855 

56 59 
55 03 
53 08 
51 II 
49 17 
47 24 

45 29 
43 35 

41 41 
39 48 

37 54 
36 01 

34 07 
32 14 

30 20 

28 27 

26 34 
24 40 

22 47 

20 53 
19 00 

17 06 
15 12 
13 18 



II 
9 

5 
3 
I 
o 



24 

30 
36 
42 
49 
54 
00 




52 21 
48 04 
43 56 
39 55 
36 04 
32 21 

28 44 

25 17 
21 57 
18 44 

15 39 
12 39 

09 46 
06 56 
04 14 

01 35 
98 01 

96 31 



94 06 
I 42 
23 
87 06 
84 52 
82 39 



% 



80 30 
78 22 
76 17 
74 II 
72 09 
70 07 

68 07 
66 07 
64 10 
62 12 
60 15 
58 20 

56 24 
54 30 
52 36 
50 40 

48 47 
46 55 

45 02 
43 08 
41 17 
39 24 
37 31 
35 39 

33 46 
31 54 
30 02 
28 10 
26 17 
24 25 

22 33 
20 40 
18 48 
1656 
15 02 
13 09 



II 

9 
7 
5 
3 
I 
o 



16 

25 
32 
38 
46 

53 
00 



3 



6 



9 



10 



11 



12 



00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 

40 
50 

00 
10 
20 
30 
40 
50 
00 



In North latitude, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from North to East; and 
when the star is setting or West of the mendian, the tabulated azimuths are reckoned from North to West. 

In South latitude, when the star is risine or East of the meridian, the tabulated azimuths are reckoned from South to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from South to West. 

When the latitude and defUnatlon are of different name, the tables are to be entered with the supplement of the hour angle and the 
supplement of the tabulated azimuth is to be taken for the required true bearing. 
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AZIMUTH OR TRUE BEARING. 



I«AT1T1JDB ^H°, 



DECUNATION— SAME NAME AS— I^TITUDE. 



IiATITUDB 68< 



Hour Anffle. 48< 






2 



6 



9 



lO 



11 



12 



in* 
OO 
lO 
30 
SO 
40 
50 

OO 
lO 
20 
30 
40 
50 

OO 
lO 
20 
SO 
40 
60 

OO 

lO I 
20 ' 
SO 
40 I 
50 

OO 
lO 
^O 
SO 
40 
50 

OO 
10 
20 
SO 
40 
SO 

OO 
lO 
20 
SO 
40 
50 

OO 
lO 
20 
SO 
40 
60 

OO 
lO 
30 
SO 
40 
60 

OO 
lO 
SO 
SO 
40 
60 

OO 
lO 
20 
SO 
40 
50 

OO 
lO 
SO 
SO 
40 
60 
OO 



8o 00 
75 o6 
70 16 
65 27 
60 44 
5608 

51 39 
47 13 
43 05 
39 01 
35 07 
31 21 

27 44 
24 15 
20 55 
17 41 

14 36 
II 36 

0843 
05 56 

03 13 
00 36 
98 02 
95 34 



75 29 

73 26 

71 24 

69 24 

67 25 

65 27 

63 30 
61 54 

59 39 
57 43 

55 50 
53 56 
52 02 

50 10 
48 18 
46 26 

44 33 
42 42 
40 50 

3859 
37 07 
35 16 

33 25 

31 34 

29 43 

27 51 
26 00 

24 09 

22 iS 
20 27 

18 35 
16 44 

14 52 
13 01 



II 

9 

7 

5 

3 
I 

o 



10 

iS 

27 
35 
43 
52 
00 



40° 50° 



80 00 

74 58 
6958 
65 02 
60 II 
5528 

50 52 
46 26 
42 10 
38 02 
34 05 
30 17 

2638 
23 09 
19 48 
16 35 
13 29 
10 30 

0738 

04 50 
02 10 

99 33 
97 01 
94 33 



93 09 


92 10 
8949 


SS 


8731 


86 13 


85 17 


84 00 


8306 


81 49 


80 56 


7941 


7848 


77 34 


76 44 



74 40 
72 38 
70 38 

6839 

66 41 

64 44 
62 49 

60 54 
5859 
57 06 

55 13 
53 20 
51 28 
49 37 
47 46 
45 55 

44 04 

42 14 I 

40 23 I 

38 33 ' 
36 44 

34 53 I 

r 

33 03 
31 13 
29 24 

27 33 
25 43 I 

23 54 I 



22 03 I 
20 13 I 

18 23 
16 33 
14 43 
12 53 I 

II 02 ' 
9 12 ' 



7 
5 
3 
.1 
o 



22 

31 
40 

51 
00 



80 00 

74 48 
69 39 

64 34 

59 35 
54 44 

50 03 

45 31 
41 10 

36 59 
3258 

29 10 

25 29 
21 59 

1838 

15 24 
12 19 
09 21 

06 29 

03 43 
01 03 
98 2^ 

95 57 
93 30 

91 08 
88 48 

8633 
84 20 

82 10 

80 03 

77 56 

75 52 
73 50 
71 49 
69 50 
67 53 

65 57 
64 01 

62 07 j 

60 13 ' 
58 
56 

54 36 
52 44 
50 54 
49 04 
47 14 
45 24 

43 35 
41 46 

39 56 

38 07 
36 19 

34 30 

32 41 

30 52 
29 04 
27 15 
25 26 
23 38 

21 48 

19 59 
18 II 

16 22 

14 33 
12 44 



10 54 
9 06 



7 

5 



17 
27 



338 



I 
o 



49 
00 



51< 



80 00 

74 38 
69 17 
64 03 
58 55 
53 56 

49 07 
44 31 
40 04 

35 50 
31 47 
27 56 

24 15 
20 43 

17 22 

14 09 

II 04 
08 07 

05 17 

02 32 

99 52 
97 18 
94 49 
92 24 



T. 



90 

87 

8532 
83 21 
81 12 
79 06 

77 01 

74 59 
72 58 

70 59 
69 02 

67 06 

65 10 I 
63 17 
61 24 

59 31 
57 39 I 
5548 

5358 
52 08 
50 18 
48 30 
46 42 

44 53 

43 05 
41 17 

39 29 
37 41 
35 54 
34 06 

32 19 

30 31 

28 44 

26 5b 

25 09 
23 21 

21 33 
19 46 

17 59 
16 II 

14 24 

12 35 

10 47 
9 00 



7 
5 
3 
I 
o 



12 

24 

36 
48 
00 



52' 



5S' 



540 



o / 
80 00 
74 25 

6854 

63 28 

58 10 
53 03 , 
I 

48 07 

43 24  
3853 , 

34 35 I 

30 30 
2636 

22 54 

19 23 

16 01 

12 49 

09 45 
06 49 

03 59 
01 16 

98 39 
96 06 

93 39 
91 16 

88 58 
86 41 
84 29 
82 19 
80 12 
78 07 

76 04 

74 04 
72 05 
70 07 
68 12 
66 17 

64 23 
62 31 
60 40 
58 48 
5658 
5508 

53 19 
51 31 

49 43 
47 55 
46 o^ 

44 21 

42 34 
40 47 
39 01 
37 14 

35 28 
33 42 

31 56 
30 lO 
28 23 
26 37 
24 51 

23 04 

21 18 
19 32 

17 4b 

15 59 
14 13 
12 26 



10 


40 


8 


53 


7 


07 


5 


20 ' 


3 


34 


' 


47 



02 

16 

31 

I 45 
o 00 



/ 

5 
3 



o / 
80 00 
74 12 
68 27 
62 49 
57 20 I 
52 04 I 

46 59 I 
42 10 

37 34 
33 13 
29 04 
25 rt 

21 27 
17 56 

14 35 
II 23 

oS 21 

05 26 



102 38 

99 57 
97 21 
94 52 
92 25 
90 04 

8748 
8533 
8323 
81 14 

79 09 

77 07 

75 05 

73 07 
71 10 
69 14 
67 19 
65 27 

63 34 
61 43 
59 54 
58 03 

56 15 
54 27 

52 40 
50 52 
49 06 
47 20 
45 33 
43 48 

42 02 
40 17 
38 31 
36 47 
35 02 
33 17 

31 32 

29 47 ' 

28 02 I 

26 18 ' 

24 33 I 
22 47 ; 

21 03 I 
19 18 
17 33 
15 47 
14 02 
12 17 

10 32 

8 47 



80 00 

73 56 

67 57 
62 05 

56 
50 

45 44 

40 48 

36 07 
31 43 
27 32 
23 36 

19 53 
16 22 

13 03 
0952 
06 51 

03 58 

loi 12 

98 33 
96 00 

93 31 
91 08 

8849 

8634 
84 22 
82 14 
80 08 
7805 
76 03 

74 04 
72 07 
70 13 

68 18 
66 25 
64 34 

62 44 
60 

59 

57 18 
55 31 
53 44 

■51 58 
50 12 
48 27 

46 43 
44 58 
43 14 



41 

3' 



? 



6 
5 
3 
I 
o 



56 
12 

28 

44 
00 



46 
01 
36 18 
34 35 
32 51 

31 08 
29 24 
27 41 
25 57 
24 14 
22 29 

20 46 

19 03 

17 19 

15 35 

13 51 
12 08 

10 24 
8 40 



55' 



80 00 

73 39 
67 21 

61 14 

55 19 
49 41 

144 20 

39 17 

34 31 
30 02 

25 50 

21 54 

18 II 

14 42 
II 23 
08 14 

05 15 
02 24 

99 41 
97 04 I 
94 33 
Q2 07 

8947 
87 30 

85 16 ' 

8307 

81 01 

7858 , 
76 57 

74 58 ' 

73 01 I 
71 06 
69 12 
67 20 
65 29 
63 40 

61 51 
60 04 

58 17 

56 30 
54 45 
53 01 

Si 16 
49 3^ 
47 48 
46 05 
44 22 
42 39 

40 56 

39 14 
37 31 

35 49 
34 07 
32 25 

30 43 
29 00 

27 18 

25 36 

23 54 

22 II 

20 2q 

1847 
17 05 

15 « 
13 40 
II 58 

10 15 
8 34 



56© 



6 

5 

3 
I 

o 



50 

07 

25 

43 
00 



o t 

80 00 

73 17 
66 41 
60 16 
54 06 
48 15 

42 44 

37 34 
32 43 
28 12 

23 59 
20 03 

16 20 
12 52 

09 36 
06 30 
03 32 
00 45 

9805 
95 30 
93 02 

90 39 

88 21 

86 07 

8356 

81 50 

7946 

77 45 
7546 

73 50 



67' 



o / 
180 00 
172 53 
165 53 
159 08 
152 42 
146 37 

140 56 

135 38 
130 43 
126 10 
121 57 
ilS 01 



71 55 I 
70 02 I 

68 II I 

66 21 

64 31 
62 45 



60 57 
59 II I 
57 27 I 
55 42 ' 
5358 I 
52 15 

50 32 
48 49 
47 08 
45 26 
43 44 
42 03 

40 21 ; 
38 41 I 
37 00 
35 19 I 

33 39 

31 58 

30 17 
28 36 
26 56 

25 15 
23 34 
21 53 

I 
20 12 

18 31 I 
16 51 
15 10 I 
13 29 , 
II 48 I 



10 07 
8 26 



6 

5 
3 
I 
o 



44 
03 
22 

41 
00 



114 


20 


no 


54 


107 41 


104 37 


lOI 


44 


9859 


96 


22 


93 50 


% 


26 
07 


86 


51 



I 



84 40 

82 34 
80 29 
78 28 
76 30 
74 33 
72 40 

70 46 
68 56 
67 07 

65 19 
63 32 
61 46 

60 02 ' 
58 17 , 
56 34 
54 52 , 
53 10 I 
51 29 

49 47 
48 08 

46 26 
44 46 
43 06 
41 26 

30 46 

36 2§ ; 
34 49 I 
33 10 
31 30 I 

29 51 , 
28 12 

26 33 • 
24 53 
23 14 1 

21 35 ' 

19 55 

iS 15 

1636 

14 57 
13 17 
II 38 



tfn t 



I 



58 
18 

38 

59 . 
19  

40 

00 I 

I 



580 



49 

II 

6 33 
4 54 
3 16 

I 38 
o 00 



o / 
80 00 

72 24 

64 57 
5748 

51 01 

44 42 

3851 

33 27 

28 28 

23 54 ' 
19 40 I 

15 46 

12 08 ! 

08 45 1 

05 35 
02 36 

99 47 
97 06 

94 32 
92 05 

89 44 
87 28 

85 17 
8309 

81 05 

79 03 
77 05 
75 10 
73 16 
71 24 

69 35 
67 46 

66 00 

64 14 
62 29 
60 47 

59 03 
57 21 
S5 41 
53 59 

52 19 
5040 

49 00 
47 22 

45 42 
44 04 
42 25 
40 48 

39 10 
37 32 
35 55 

34 17 
32 39 
31 02 

29 24 
27 46 
26 09 

24 31 
22 53 
21 15 

19 38 

17 59 

16 21 

14 43 
13 05 
II 28 
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O f 

80 00 

71 4 

63 4: 
56 II 

49 04 

42 28 

36 27 
30 56 

25 55 

21 21 

17 10 

13 19 

06 26 
03 21 
00 26 

97 41 

9505 

92 36 
90 II 

87 57 
85 45 
83 37 
81 33 

7932 

77 34 
75 40 
7348 

71 57 
70 08 

68 20 

6635 

64 51 
63 07 
61 25 

59 45 

5803 
56 23 
54 45 
53 06 
51 28 
49 50 

48 12 

4635 
44 58 

43 22 
41 46 
40 09 

38 33 
36 57 
35 21 
33 44 
32 08 

30 33 

28 56 
27 20 

25 44 
24 08 

22 31 

20 55 

19 19 

17 43 
16 06 

14 30 
12 54 
II 17 



9 41 


8 03 


627 


4 50 


3 13 


I 37 


00 



ll. 
o 



6 



9 



10 



11 



12 



ni« 
00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
.50 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
30 
40 
60 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
SO 
40 
SO 
00 



In ^'orth latltade, when the star is risine or East of the meridian, the tabulated azimuths are reckoned from North to East; and 
when the star is setting or West of the meriaian, the tabulated azimuths are reckoned from North to West. 

In 8011th latitude, when the star is rising; or East of the meridian, the tabulated ozimuths are reckoned from South to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from South to West. 

When the latitude and declination are of different name, the tables are to be entered with the supplement of the hour angle and the 
supplement of the tabulated azimuth is to be taken for the required true bearing. 
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AZIMUTH OR TRUE BEARING. 



I^ATITVDE 680. 



DECLINATION—SAME NAME AS— LATITUDE. 



liATlTUDE 680. 



Hour Ancle, i 60° 



It. 

O 



3 



« 



lO 



11 



12 



OO 
lo 

20 

so 

40 
50 

OO 
lO 

SO 
40 
50 

OO 
lO 
20 
SO 
40 
60 

OO 
lO 
20 
SO 
40 
50 

OO 
lO 
SO 
SO 
40 
SO 

OO 
lO 

»o 

SO 
40 
50 

OO 
lO 
30 
SO 
40 
50 

OO 
lO 
20 
SO 
40 
50 

OO 
lO 
SO 
SO 
40 
50 

OO 
lO 
20 
SO 
40 
50 

OO 
10 
20 
SO 
40 
50 

OO 
lO 
SO 
SO 
40 
50 
OO 



o / 

i8o cm 
171 04 
162 25 

154 14 
146 41 

139 50 



13; 

I2< 
12; 
Hi 
114 22 
HO 36 



38 
03 
02 

30 



107 07 

103 55 

100 55 
98 oS 

95 27 
92 56 

90 33 
88 15 

86 03 

8355 
81 52 
79 52 

77 56 
76 02 

74 10 
72 21 

70 33 
68 48 

67 03 
65 20 
6338 
61 58 
60 18 

58 39 

57 02 
55 24 
53 47 
52 II 
50 33 
4858 

47 23 
45 47 
44 13 
42 37 
41 ox 
39 28 

37 54 
36 20 

34 45 
33 10 

31 37 
30 02 

28 27 

26 52 

25 19 

23 45 
22 09 

20 34 

19 CI 
17 25 
15 50 
14 16 
12 40 
II 06 



9 

7 
6 

4 

3 
I 
o 



31 
56 
21 
46 
10 

35 
00 



61° 


eao 


/ 


/ 


180 00 


180 00 


17007 


168 62 


160 37 


I^ 19 


151 49 
143 48 
136 41 


148 43 


140 14 


132 50 


130 21 


126 26 


124 44 


120 52 


"9 45 


"5 59 


"5 17 


III 40 


III 16 


107 48 


X07 37 


104 20 


104 16 


lOI 08 


loi 11 


98 12 


98 18 


95 29 


95 36 


92 56 


93 04 


9^30 


90 40 


88 14 


88 22 


86 03 


86 10 


83 57 


84 03 


81 56 


82 01 


79 59 


80 01 


78 06 


78 06 


76 15 


76 14 


74 28 


74 24 


72 41 


72 36 


70 58 


70 51 


69 16 


69 07 


6736 


67 24 


65 57 


65 43 


64 19 


64 03 


62 42 


62 24 


61 07 


60 46 


59 31 


59 09 


57 57 


57 33 


56 23 


55 57 


54 50 


54 22 


53 17 


52 47 


51 46 


51 12 


50 13 


49 38 
48 05 


48 41 


47 10 


46 32 


45 39 


44 58 


44 07 


43 25 


42 36 


41 53 


41 06 


40 20 


39 35 


3847 


38 04 


37 14 


36 33 


35 42 


35 02 


34 09 


•33 31 


32 36 


32 01 


31 04 


30 30 


29 31 


2859 


27 59 


27 29 


26 25 


25 57 


24 53 


24 26 


23 20 


22 54 


21 47 


21 24 


20 14 


19 52 


18 41 


18 21 


17 07 


16 49 


15 35 


15 18 


14 02 


13 47 


12 28 


12 15 


10 55 


10 44 


9 21 


9 " 


7 48 


7 40 


6 15 


6 08 


4 41 


436 


3 07 


3 04 


I 34 


I 32 


00 


00 



S3° 



80 00 
67 09 

55 12 
44 40 
35 42 

28 09 

21 48 
16 22 

11 42 
07 36 

03 58 
00 42 

97 43 
94 59 
92 26 
90 02 

8747 
8538 

83 35 

81 37 
79 42 
77 5i 
76 03 

74 18 

72 36 

70 54 
69 16 

6738 
66 02 
64 26 

62 51 
61 18 
59 46 
58 13 

56 42 
55 " 

53 40 
52 10 
50 41 
49 " 
47 41 
46 13 

44 44 
43 15 
41 45 
40 17 

3848 
37 20 

35 51 
34 22 
32 53 
31 24 

29 56 
28 26 

26 57 
25 28 

23 59 

22 29 

21 00 
19 30 

18 01 
16 31 
15 01 

13 31- 

12 01 
10 31 



040 



01 

31 
01 

31 
01 

I 30 
o 00 



9 
7 
6 

4 
3 



180 00 
164 36 
150 45 
139 »2 
129 52 
122 22 

116 14 
III 07 
106 48 
103 02 
99 42 
96 43 

93 59 

^S 

8657 
8452 
8253 

8058 
79 07 
77 21 
75 36 
73 55 
72 15 

70 38 
69 02 

67 27 

65 54 
64 22 
62 50 

61 20 

59 50 
5« 21 
56 52 
55 
53 

52 28 
51 01 



65< 



34 
07 



46 40 
45 13 



43 47 
42 20 

40 53 
39 27 
38 00 
36 34 



35 07 
33 40 
32 13 
30 46 
29 19 
27 52 

26 25 
24 58 
23 30 
22 03 

20 35 
19 07 

17 39 
16 II 

14 43 
13 15 
II 4; 
10 



il 



851 
7 22 

54 
25 



00 



/ 

180 00 

160 28 

144 04 

131 37 
122 18 

115 12 

109 37 
105 04 

loi 14 
97 56 
95 00 
92 22 

8957 
87 44 

8538 

83 39 

81 45 

79 57 

78 12 

76 30 

74 52 

73 15 
71 40 

70 06 

6835 
67 04 

65 35 
64 07 

62 38 

61 12 

59 45 
58 19 
56 53 
55 28 
54 03 
523^ 

51 13 
49 49 
48 25 
47 01 
45 36 
44 12 

42 48 
41 23 
39 59 
38 35 
37 10 
35 46 

34 21 
32 57 
31 32 
30 07 
28 42 
27 17 

25 51 
24 26 

23 01 
21 36 
20 09 

18 44 

17 17 
15 51 
14 25 
12 59 

" 33 
10 06 

8 40 
7 13 

5 47 
4 20 

2 53 

1 27 

o 00 



66' 



180 00 

152 49 
133 21 
120 50 
112 27 
106 26 



loi 50 
98 07 

94 59 
92 16 

89 51 
87 39 



8536 
83 42 
81 53 
80 

78 
76 51 

75 17 

73 45 

72 14 

70 46 

69 18 

67 51 

66 26 
65 01 

63 37 
62 13 

60 51 

5928 

5806 
56 43 
55 22 
54 00 

5»38 
51 17 

49 55 
48 34 
47 13 
45 52 
44 30 
43 08 

41 47 
40 25 
39 02 

37 41 
36 19 

34 57 

33 34 
32 12 
30 49 

29 27 

28 03 

26 41 

25 17 
23 54 
22 30 
21 07 
19 42 
18 19 

16 55 

15 31 
14 06 
12 42 
II 18 
9 53 



8 28 
04 



67° 



39 
14 
49 

25 
00 



180 00 

135 07 

115 16 

105 43 

99 59 

95 59 

92 54 
20 
07 

86 07 

84 17 
8235 

8058 
79 24 
77 54 
76 26 

75 00 
73 35 

72 13 

70 51 

60 30 
68 09 
66 49 

65 30 

64 12 
62 52 

61 34 
60 16 

5858 

57 40 

56 22 

55 05 
53 46 
52 28 

51 II 
49 53 

48 34 
47 16 
45 58 
44 40 
43 21 
42 02 

40 43 

39 24 
38 64 

36 45 

35 

34 

32 45 
31 25 
30 05 
28 45 
27 2: 
26 03 

24 41 
23 21 

21 59 

20 37 

19 15 
17 54 

16 32 

15 09 
13 47 
12 25 

II 02 
9 40 



8 
6 
5 
4 

2 
I 
o 



17 
55 
31 
08 

45 
23 
00 



68° 



8850 

8741 
86 31 

85 22 
84 12 

83 02 
8t 53 
8043 
79 33 
78 23 

77 13 

76 03 
74 53 
73 42 
72 32 
71 21 
70 10 

68 
67 

65 26 
64 14 
63 02 

61 50 
60 38 
59 26 
58 13 
57 00 
55 47 

54 34 
53 21 
52 07 
50 53 
49 39 
4^ 25 

47 10 
45 55 
44 40 
43 24 
42 09 
40 53 

39 37 
38 20 
37 03 
35 47 
34 30 
33 12 

31 54 
30 37 

20 19 
28 01 
26 42 
25 23 

24 04 
22 46 

21 26 
20 06 

1847 
17 27 

16 07 
14 47 
13 27 
12 07 
10 46 
9 26 



99^ 



8 
6 
5 

4 
2 
I 
o 



05 
44 
23 
03 
41 
21 
00 



o 00 
41 21 

59 04 

66 33 

70 08 

71 55 

72 46 

73 03 
73 00 
72 41 
72 13 

71 ^ 

70 55 
70 10 
69 20 
68 27 

67 32 
66 37 

6538 
6438 
6338 
62 35 
61 32 

60 28 

5? 23 
58 18 
57 12 
56 06 
5458 
53 50 

52 41 
51 33 
50 23 
49 14 
48 04 
46 54 



45 42 

44 31 

43 19 
42 06 

40 54 

39 41 

38 28 

37 14 
36 01 
34 46 
33 32 
32 18 

31 02 

29 47 

2831 

27 15 

25 59 
24 42 

23 26 
22 09 
20 52 

19 35 
18 17 
17 00 

15 42 
14 24 
13 06 
II 48 
10 30 
9 12 



52 

34 

15 

57 

37 

19 
00 



TOO ' 


/ 


00 


22 58 


39 32 


49 53 


56 14 


60 11 


62 42 


64 15 


65 12 


65 44 


65 55 


65 52 


6539 


65 17 


64 49 


64 15 


6336 


62 54 


62 09 


61 21 


60 30 


5938 


57 4^ 


5651 


55 52 


54 53 


5352 


52 50 


51 48 


5044 


49 4« 


4836 


47 30 


46 23 


45 17 



Hour An^lCt 



44 10 
43 02 
41 55 
40 45 
39 36 
38 27 

37 17 
36 05 

34 55 
33 43 
32 31 
31 19 

30 06 
2854 
27 41 
26 27 

25 14 
24 00 



12 43 

II 28 

10 12 

856 

7 39 
6 23 

5 07 
3 50 

l^ 

o 00 



22 


46 


21 


31 


20 


17 


1 19 


02 


17 


46 


16 


31 


15 
14 


16 
00 



lu 

o 



6 



9 



10 



11 



IS 



in. 
00 
10 
SO 
30 
40 
50 

00 
10 
,SO 
SO 
40 
50 

00 
10 
SO 

30 
40 
50 

00 
10 
so 
so 

40 
50 

00 
10 
SO 
SO 
40 
50 

00 
10 
SO 
SO 
40 
50 

(M) 
10 
SO 
SO 
40 
50 

00 
10 
SO 
SO 
40 
50 

00 
10 
SO 
SO 

40 
50 

00 
10 
so 
so 
40 

60 

00 
10 
SO 
SO 

40 

50 

00 
10 
SO 
30 
40 
50 
00 



In North latltade, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from North to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from North to West. 

In 8oath latltade, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from South to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from South to West. 

When the latitude and declination are of different name, the tables are to be entered with the supplement of the hour angle and the 
supplement of the tabulated azimuth is to be taken for the required true bearing. 
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AZIMUTH OR TRUE BEARING. 



liATlTlJDE e9°. 



DECI^INATION— SAME NAME AS— I^ATITUDE- 



I^ATITIJDB 690. 



Hour AiiiTle. 



O 



4 



9 



lO 



11 



12 



OO 
|10 
20 
SO 
40 
50 

OO 
lO 
20 
30 
40 
50 

OO 
lO 
20 
SO 
40 
50 

OO 
lO 
20 
SO 
40 
50 

OO 
lO 
20 
SO 
40 
50 

OO 
lO 
30 
SO 
40 
50 

OO 
10 
20 
SO 
40 
50 

OO 
10 
30 
SO 
40 
50 

OO 
lO 
20 
30 
40 
50 

OO 
lO 
20 
SO 
40 
50 

OO 
10 
20 
SO 
40 
50 

OO 
lO 
20 
SO 
40 
50 
OO 



240 



l8o 


00 


176 46 


173 33 


170 


20 


167 


07 


163 56 


160 

157 


% 


154 3J 


151 


26 


148 


22 


145 


23 


142 


23 


139 27 


136 


32 


133 39 


13050 


128 


03 


"5 


18 


132 


34 


"9 53 


117 


15 


"4 39 


112 


05 


109.32 


107 


00 


104 31 


102 


05 


99 39 


97 


14 


94 51 


92 29 


Q009 
87 49 


H5 


30 


«3 


13 


80 


56 


78 


39 


76 


25 


74 09 


71 54 


69 


41 


67 


26 


65 


12 


62 


59 


60 


47 


5*i 


33 


56 


21 


54 07 


51 


55 


49 41 


47 


28 


45 


14 


43 


01 



40 47 

3«33 
36 18 

34 04 
31 49 
29 34 

27 19 

25 03 
22 48 

20 32 

18 IS 
15 5« 

»3 42 

II 25 

9 <^ 

651 
4 

2 
o 00 



^ 



260 



80 00 
76 44 
73 29 
70 14 
67 00 

63 47 



60 
57 
54 
5» 



17 
II 
48 06 
45 04 



S 



I 



42 

36 II 

33 18 
30 27 

27 39 

24 54 
22 10 

19 28 1 
16 50 , 
14 13 

II 38 j 

09 06 1 
06 34 , 
04 05 1 

01 38 1 
99 13 

96 48 ; 

94 25 , 
92 03 I 

^ 43 ' 
87 24 

S505 

8248 I 

8031 ' 

78 15 
76 00 

73 45 
71 31 1 
69 17 I 

I 

67 C4 

64 51 
62 38 
60 2^ 

58 13 
56 01 

53 48 
51 35 
49 24 
47 10 
44 58 
42 45 

40 31 
38 18 
36 04 

33 51 
31 36 
29 23 

27 08 

24 53 
22 39 

20 2"% 
18 (A 

15 53 

13 37 
II 21 



9 
6 

4 

2 

o 



05 
49 
32 
16 
cx> 



26< 



/ I 



180 00 
176 43 
173 25 
170 09 
166 52 
163 37 



160 34 

157 13 
154 03 
«50 54 
147 48 

144 45 



141 


44 


138 


^!> 


135 


4^ 


13255 


130 03 


127 


15 


124 


38 


121 


44 


119 


02 


lift 


23 


113 46 


III 


II 


108 38 


106 


07 


103 


38 


1 01 


10 


98 


45 


96 


21 



% 



93 58 

1 36 
16 

86 56 

84 38 

52 22 

80 06 
77 50 
75 35 
73 21 
71 08 

6854 

66 41 
64 28 
62 16 
60 05 
57 52 
55 40 

53 28 
51 17 
49 04 
4653 
44 4« 
42 29 

40 16 
3804 
35 50 
33 38 
31 24 
29 II 

26 57 

24 44 
22 30 

20 16 

18 01 

15 46 

13 31 

II 16 

9 01 

6 46 I 

4 30  

2 16 
o 00 



270 ! ' 2«o ' 200 ' 300 



8 
6 

4 

2 



80 00 

76 40 

73 21 
70 02 
66 44 

63 28 

60 12 

56 
53 
50 37 

47 30 
44 26 

41 23 

38 23 
35 26 

32 31 

29 39 
26 49 

24 02 

21 17 

18 35 

15 5"^ 
13 18 

10 42 

08 10 

05 39 
03 10 

00 43 

98 17 

95 53 

93 30 
91 09 
88 49 
86 30 I 
f>4 II 

81 56 

79 39 

77 23 
75 10 
72 56 

70 43 
68 30 

66 17 

64 05 

61 53 
59 42 
57 30 
55 19 

53 oS 
50 57 

48 46 

46 35 
44 23 

42 12 

39 5P 
37 48 
35 36 

33 24 
31 II 

28 59 

26 46 

24 33 

22 20 
20 07 
17 53 
15 40 

13 25 

11 II 



57 

43 
28 

14 



o 00 



180 00 

17638 

173 17 
169 56 

166 36 

163 17 

160 00 
156 45 
153 31 
150 20 
147 II 
144 05 

141 01 I 
138 00 
135 02 I 
132 06 
129 13 , 
126 23 
I 

123 35 
120 50 ; 

118 07 ' 
115 38 I 
112 50 , 

110 15 I 

107 41 , 

105 10 I 
102 40 
100 13 I 

97 48 I 
95 24 I 

93 01 ' 
90 40 
88 20 
86 01 

83 44 
81 38 

79 12 
76 57 
74 44 
72 30 
70 18 
68 05 

65 53 
63 42 
61 30 
59 20 
57 09 
54 59 

52 48 

50 37 
48 27 
46 16 
44 06 
41 54 

39 44 
37 33 
35 22 
33 10 
30 59 
28 47 

2636 

24 23 
22 II 

1958 
17 45 
15 33 I 

13 20 
II 07 



8 
6 

4 

2 
o 



54 
40 
27 

14 
00 



80 00 
7636 

73 12 
69 49 

66 27 
63 06 

5948 

56 30 

53 15 
50 02 

46 52 

43 45 

40 39 
37 37 
34 37 

31 41 
2847 
25 56 

23 08 
20 22 
17 40 
15 00 
12 22 
09 46 

07 12 
04 41 
03 12 

99 45 

97 20 

94 56 

92 33 
90 13 
87 52 

8534 

83 17 

81 02 

7846 
76 31 

74 18 
72 05 

69 53 

67 42 

65 30 
63 18 
61 08 
58 5^ 
5648 
5438 

52 27 
CO -8 
48 08 

45 > ^ 
43 4« 

41 38 

39 28 
37 18 
3508 

32 57 
30 46 
28 36 

36 34 

24 13 

33 02 

19 50 

17 38 
15 26 



180 00 
176 

173 
169 42 
166 18 
162 55 

159 34 
156 15 
152 58 

149 44 
146 32 

143 23 



140 

137 
134 
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In North Utitade, when the star is risins or Hast of the meridian, the tabulated azimuths are reckoned from North to East; and 
when the star is setting or West of the meriaiau,'the tabulated azimuths are reckoned from North to West. 

In Sonth latltvde, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from South to East; and 
when the star is setting or West of the meriman, the tabulated azimuths are reckoned from South to West. 

When the latitude and declination are of different name, the tables are to be entered with the supplement of the hour angle and the 
supplement of the tabulated azimuth is to be taken for the required true bearing. 
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AZIMUTH OR TRUE BEARING. 
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liATITUDE 69c». 



Hour Aiis:le« 



O 



3 



O 



lO 



11 



12 



OO 
lO 
20 
30 
40 
50 

OO 
lO 
20 
30 
40 
50 

OO 
lO 
20 
30 
40 
50 

OO 
lO 
20 
30 
40 
50 

OO 
10 
20 
30 
40 
50 

OO 
lO 
20 
30 
40 
50 

OO 
lO 
30 
30 
40 
50 

OO 
10 
20 
30 
40 
50 

OO 
lO 
20 
30 
40 
50 

OO 
lO 
20 
30 
40 
50 

OO 
lO 
20 
30 
40 
50 

OO 
10 
20 
30 
40 
50 
OO 



•36° 370 38° I 390 






/ 1 


80 


00 


76 


17 1 


72 

6S 
61 


35 
54 , 
14 ' 
36 


58 


01 


54 


29 


51 


00 


47 33 


44 


" 


40 53 


37 
M 


38 
26 


31 

2S 


20 
16 


25 


16 


22 


21 


19 29 

16 39 



o / 
180 00 

176 14 

172 28 
168 44 
165 02 
161 21 



13 55 
II 13 I 
0834 I 
05 58 I 

03 25 
00 53 
98 25 
95 59 
93 36 
91 13 



8853 

8634 
84 18 

82 03 

79 48 

77 36 

75 24 

73 13 
71 04 

6855 
6647 
<>4 39 

62 32 
60 25 

19 

14 

5408 

52 04 



58 
56 



4958 
47 54 
45 49 
43 45 
41 40 

39 36 

37 31 
35 27 
33 23 
31 18 
29 
27 



13 
09 



25 05 
22 59 

20 54 
iS 49 
16 44 
1438 

12 33 

10 2H 

8 22 

6 17 

4 " 
2 06 

o 00 



37 
08 



157 43 
154 08 

150 

147 

143 44 
140 24 

137 07 
133 54 
130 46 

127 42 
124 41 
121 46 

118 53 
ir6 

"3 
no 36 

107 57 
105 21 

102 48 
100 17 
97 48 
95 23 
93 00 
9038 

88 19 
86 00 

83 44 
81 29 

79 16 

77 04 

74 53 
r2 43 



o ' 

80 00 
76 10 

72 22 

6834 
64 49 

61 05 



57 
53 
50 



4I 

12 



46 42 
43 15 
39 54 

36 35 
33 22 
30 12 
27 06 
24 05 
21 09 

18 16 
15 26 
12 40 

0958 
07 19 

04 43 



102 10 
99 40 
97 



12 



94 47 
92 22 

90 03 

87 43 
85 26 
83 10 
80 56 

78 43 
76 32 

74 22 
72 12 



80 00 
76 07 
72 16 
68 23 

64 34 
60 47 

57 03 
53 23 
49 47 
46 13 
42 45 
39 21 

36 02 
32 47 
29 36 
26 30 
23 28 
20 30 

17 37 

14 47 
12 02 

09 19 

06 40 

04 04 



101 31 

99 01 
96 34 

94 09 
91 46 

89 26 

87 07 
84 50 

8235 
80 22 

78 09 

75 59 

73 49 
71 39 



66 18 
64 12 


70 04 
6756 
65 49 
<>3 44 


69 33 
67 26 

65 20 
63 14 


62 06 


61 39 


61 09 



60 00 I 59 33 

57 28 

55 25 

53 20 

51 17 



57 54 
55 49 
53 45 
51 41 

49 36 
47 32 
45 29 
43 26 
41 21 

39 19 

37 14 
35 II 
33 08 
31 04 

29 00 
26 56 

24 53 
22 49 
20 45 
1 8 40 
1636 
14 32 

12 27 
10 23 



49 
47 



13 
II 



45 08 

43 05 
41 02 

39 00 

3656 
34 54 
32 51 
30 49 
28 46 

26 43 

24 40 
22 37 

20 34 
18 31 



16 
14 



28 
24 



12 21 

10 18 



8 
6 

4 

2 
o 



19 
14 
09 
04 

00 



8 
6 



14 
II 

4 07 
2 03 
o 00 



59 06 
57 01 
54 59 
52 55 
50 53 

48 50 
46 48 

44 46 
42 44 
40 42 

38 41 

36 39 
34 37 
32 35 
30 34 
28 31 
26 30 

24 28 

22 26 

20 24 

18 22 

16 19 

14 18 

12 15 
10 13 
8 10 
6 07 
4 05 
2 02 
o 00 



40° ' 41< 



180 00 
176 03 
172 07 
168 12 
164 19 
160 29 

156 42 

152 58 
149 19 

145 44 
142 13 
138 47 

135 26 
132 10 
128 58 

125 51 
122 49 

119 50 

116 57 
114 06 
III 20 
108 38 

105 59 
103 24 

100 51 
98 21 
95 54 
93 30 
)i 08 
48 



I^ 



8630 
84 14 
81 59 
79 46 
35 
25 



77 
75 



73 15 
71 07 
69 01 

6655 
64 49 

62 45 

60 41 
5837 
56 35 
54 32 
52 30 
50 29 

48 27 
46 25 
44 24 
42 23 
40 22 
38 21 

36 20 
34 20 
32 19 
30 19 
28 17 
26 17 



24 
22 

20 
18 
16 

14 



15 
14 
14 
12 
II 
10 



12 09 
10 07 
8 06 
6 04 
4 03 
2 01 
o 00 



6 

4 

2 
o 



So 00 

75 59 
71 58 
68 00 
64 03 
60 10 

56 19 

52 33 

4851 

45 13 
41 40 

38 13 

34 49 
31 31 
28 19 
25 lb 
22 07 
19 09 

16 15 

13 24 
10 39 

07 56 

05 17 
02 42 



100 10 

97 40 

95 13 
92 50 

90 29 

88 10 

8552 
8336 
81 22 

79 10 
76 59 
74 50 

72 42 

70 34 
68 29 
66 23 
64 18 
62 15 

60 12 
5809 
56 07 
54 05 
52 04 
50 04 

48 03 
46 03 
44 02 
42 02 
40 03 
38 03 

36 03 

34 03 

32 03 

30 03 

28 03 

26 04 

24 04 ' 
22 04 ' 
20 04 I 
18 03 I 
16 03 
14 03 

1 
12 03 I 
10 02 
8 02 
01 
01 
00 
00 I 



42' 



I 



180 00 

175 54 
171 50 
167 47 
163 47 
159 49 

155 55 
152 05 
148 20 
144 40 
141 CX4 
137 35 

134 10 

130 51 
127 37 
124 29 
121 24 
118 25 

"5 31 
112 41 

109 54 

107 13 

104 33 
101 59 

99 28 
9658 
94 32 
92 08 
8948 
87 29 

85 13 
82 57 
80 45 

78 33 
76 23 

74 15 

72 07 
70 00 
6756 

65 51 
6348 
61 44 

59 42 
57 41 
55 39 
53 39 
51 39 
49 39 

47 39 
45 40 
43 40 
41 41 
39 42 
37 43 

35 44 
33 45 
31 46 
29 48 
27 48 
25 50 

23 51 
21 52 

19 53 
17 53 
15 54 
13 ^ 

II 56 
9 57 



58 
58 
59 
59 



o 00 



43' 



o / 

80 00 

75 50 
71 40 

67 33 
63 29 

59 27 

55 29 
51 36 
47 48 
44 05 
40 27 
36 55 



33 29 
3008 

26 54 
23 43 
2038 

17 39 



14 45 
II .74 
09 08 

06 26 

03 48 
01 13 

9842 

^ ^3 
93 48 
1 26 
06 



V, 



8647 

84 31 
82 17 
80 05 
77 54 
75 45 
73 38 

71 31 
69 26 

67 21 

65 18 

63 15 
61 14 



47 13 

45 i<> 

43 17 

41 19 

39 20 
37 23 

35 25 
33 27 
31 30 
29 32 
27 34 
25 35 

23 38 
21 40 
19 42 
17 44 
15 45 
13 48 

II 50 
9 51 
7 
5 
3 
I 
o 



53 
55 
56 
58 
00 



440 



80 00 

75 45 
71 31 
67 19 

63 09 
59 03 



55 01 
51 05 
47 13 
43 27 
3<i 48 
36 14 



-7 I 



32 45 
29 2X 
26 08 
22 57 
19 52 
16 52 

13 57 
II 06 

08 20 

05 39 
03 01 

00 27 

97 56 

95 28 

93 04 

S? 41 ' 
88 22 I 



70 55 
68 49 

66 47 

64 45 
62 43 
60 41 



59 12 


58 41 


57 II 


56 41 


55 II 


54 4a. 


53 II 


52 43 


51 II 


50 45 


49 13 


48 47 1 



46 48 

44 51 
42 54 
40 57 
39 00 
37 03 

35 05 
33 09 
31 12 
29 16 
27 19 
25 22 

23 25 
21 28 

19 31 
17 35 
15 37 
13 40 

II 43 
9 4^ 



7 
5 
3 
I 
o 



49 

51 

55 

57. 

00 



45' 



80 00 

75 40 
71 20 
67 03 
62 48 
5838 

54 32 
50 31 
46 37 
42 48 
39 05 
35 30 

32 00 

2836 

25 19 
22 07 

19 02 

16 02 

13 07 
10 17 
07 30 
04 50 
02 12 
99 38 

97 09 
94 41 
92 16 

89 55 

87 37 



86 05 


8521 


83 50 


8306 


81 36 


8054 


79 25 


78 44 


77 15 


76 34 


75 07 


74 27 


73 01 


72 22 



70 17 

68 13 
66 II 
64 10 
62 09 
60 08 

58 10 
56 10 
54 12 
52 15 
50 17 
48 20 

46 23 
44 27 
42 30 

40 34 
3838 
36 42 

34 46* 
32 51 
30 55 
28 59 
27 03 ' 
25 07 

23 II 
21 16 
19 20 
17 25 I 
15 28 ' 
13 33 I 

II 37 
9 41 > 



7 

5 

3 
I 

o 



45 
48 
52 
56 
00 



46' 



31 II 
27 46 



K4 
21 



28 
16 

18 09 
15 10 

12 15 

09 24 
06 39 

03 58 
01 21 

98I47 

96 19 

93 52 
91 29 

89 09 
86 51 
8436 

82 23 

80 II 

78 02 

75 53 

73 47 
71 42 

69 39 
67 36 

65 35 
63 34 
61 34 
59 35 

57 37 
5538 
53 42 
51 46 
49 49 
47 53 

45 57 
44 02 
42 06 
40 II 
38 16 
36 21 

34 26 
32 32 

30 38 

2843 
26 47 

24 53 

22 59 
21 03 

19 09 
17 14 
15 20 

13 24 

II 30 
9 35 



7 
5 
3 
I 
o 



40 
45 
50 
55 
00 



47° Hour An^fle. 
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In North latitude, when the star is risine or East of the meridian, the tabulated azimuths are reckoned from North to East; and 
when the star is seitin;? or West of the meridian, the tabulated azimuths are reckoned from North to West. 

In Sonth latitude, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from South to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from South to West. 

When the latitude and decllnatloii are of different name, the tables are to be entered with the supplement of the hour angle and the 
supplement of the tabulated azimuth is to lie taken for the required true t>earing- 
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AZIMUTH OR TRUE BEARING. 
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115 20 


112 09 


no 22 


io8 26 


106 21 


20 


30 


119 22 


118 21 


117 15 


116 05 


"4 51 


113 32 


112 07 


no 36 


108 58 


107 14 


105 22 


103 20 


80 


40 


116 15 


115 l«> 


114 oK 


"3 59 


I" 45 


no 27 


X09 02 


107 34 


105 58 


104 15 


102 26 


100 28 


40 


60 


"3 15 


112 14 


III 08 


109 59 


loS 46 


107 29 


106 06 


104 39 


103 05 


loi 25 


99 39 


97 45 


50 


3 OO 


no 21 


109 20 


108 15 


107 06 


105 54 


104 39 


103 18 


loi 52 


100 20 


9842 


97 00 


95 09 


3 00 


lO 


107 31 


106 31 


105 26 


104 19 


103 08 


101 53 


100 34 


99 10 


97 41 


96 06 


94 26 


9240 


10 


20 


104 46 


103 47 


102 43 


loi 37 


100 27 


99 14 


97 57 


96 34 


9508 


93 36 


91 59 

8937 


r,$ 


20 


30 


102 07 


loi 08 


100 06 


99 00 


97 52 


96 40 


95 24 


94 05 


92 40 


91 12 

%52 


SO 


40 


99 31 


9833 


97 32 


96 28 


95 21 


94 II 


9257 


t^^ 


90 17 
87 59 


87 20 


8544 


40 


50 


96 59 


96 03 


95 03 


94 00 


92 55 


91 46 


90 34 


8635 


8508 


83 35 


50 


4 OO 


94 32 


93 36 


92 37 


91 36 

1^ 


9032 


8925 
87 0?J 


88 15 


87 02 


8545 


84 24 


8259 


81 29 


4 00 


lO 


02 08 
8947 


9' 13 
8853 


fy'^ 


88 13 


8559 


8448 


83 33 


82 15 


8053 


79 26 


10 


20 


8557 


fi4 53 


8347 


8238 


81 25 


80 09 


78 50 


77 26 


20 


30 


87 29 


8636 


8541 


84 43 


8345 


82 42 


81 38 


80 31 


79 20 


7807 


76 49 


75 29 


SO 


40 


85 13 


84 22 


83 28 


82 31 


79 26 


8034 


7931 


78 25 


77 18 


7606 


74 52 


73 34 


40 


50 


82 59 


82 09 


81 17 


80 22 


. 7828 


77 27 


76 24 


75 17 


7408 


72 56 


71 41 


50 


5 OO 


80 48 


79 58 


7908 


78 15 


77 20 


76 24 


75 24 


74 22 


73 18 


72 II 


71 02 


^50 


5 00 


lO 


7839 


77 51 


77 01 


76 10 


75 16 


74 21 


73 23 


72 24 


71 22 


70 17 


69 10 


68 00 


10 


20 


76 32 


75 46 


74 57 


74 06 


73 U 


, 72 21 


71 25 


70 27 


69 27 


68 25 


67 20 


66 12 


20 


30 


74 26 


73 41 


7254 


72 04 


71 14 


70 23 


69 27 


^32 


67 34 


6633 


65 31 


64 25 


SO 


40 


72 22 


71 37 


70 51 


70 04 


69 IS 


. 6825 


67 32 


6638 


65 42 


64 43 


6343 


62 40 


40 


50 


70 19 


6936 


68 52 


68 06 


6718 


1 66 30 


6538 


64 45 


63 51 


62 55 


61 56 


6055 


60 


6 OO 


68 18 


67 36 


6653 


66 07 


65 22 


1 64 34 


63 45 


62 54 


62 02 


61 06 


60 10 


59 II 


6 00 


lO 


66 18 


65 36 


64 54 


64 II 


63 26 


62 40 


61 52 


61 03 


60 12 


59 20 


58 25 


57 28 


10 


20 


64 18 


63 39 


62 58 


62 16 


61 33 


1 60 48 


60 01 


59 14 
57 26 


58 25 


57 34 


56 41 


55 47 


20 


30 


62 19 


61 41 


61 02 


60 20 


59 39 


1 5856 


58 II 


5638 


5548 


54 57 


54 05 


SO 


40 


60 22 


59 45 


59 07 


58 26 


57 46 


' 57 05 


56 22 


55 37 


54 52 


54 03 


53 13 


52 23 


40 


50 


58 25 


57 50 


57 13 


56 34 


55 55 


1 55 15 


54 33 


53 50 


53 05 


52 19 


51 32 


50 43 


50 


7 OO 


56 29 


55 54 


55 19 


54 42 


5403 


1 53 24 


52 44 
50 56 


52 03 


51 20 


5036 


49^1 


49 04 


7 00 


lO 


54 33 


54 <w 


53 25 


52 49 
5058 


52 13 


51 35 


50 17 


49 35 


48 53 


48 09 


47 24 


10 


%o 


52 38 


52 06 


51 33 


50 22 


49 47 


4909 


4831 


47 51 


47 09 


4628 


45 44 


20 


30 


50 44 


50 13 


49 40 


49 07 


4833 


47 59 
46 10 


47 22 


46 45 


46 07 


45 28 


44 47 


4405 


SO 


40 


4850 


48 19 


47 48 


47 16 


46 44 


45 35 


45 00 


44 24 


43 46 


43 07 


42 26 


40 


50 


4656 


46 27 


45 57 


45 26 


44 54 


44 23 


43 50 


43 15 


42 41 


42 04 


41 27 


40 48 


50 


8 OO 


45 02 


44 34 


44 06 


43 36 


4306 


42 35 


42 03 


41 30 


4056 


40 22 


39 46 


39 09 


8 00 


lO 


43 09 


42 43 


42 15 


41 46 


41 17 


40 48 


40 17 


39 46 


39 15 


3841 


38 07 


37 32 


10 


SO 


41 16 


40 50 


40 24 


39 57 


39 29 


39 01 


38 32 


38 03 


37 31 


36 59 


36 27 


35 54 


20 


30 


39 24 


3859 


3834 


3? °Z 


37 41 


37 15 


36 47 


36 19 


35 49 


35 19 
333ft 


34 48 


34 15 


SO 


40 


37 30 


37 07 


36 43 


36 18 


35 53 
34 06 


35 28 


35 01 


34 34 


34 07 


3308 


3238 


40 


50 


35 37 


35 15 


34 53 


34 29 


33 41 


33 16 


32 50 


32 24 


31 56 


31 29 


31 00 


50 


9 OO 


33 45 


33 24 


33 02 


32 40 


32 17 


31 55 


31 31 


31 06 


30 41 


30 16 


29 49 
28 10 


29 21 


9 00 


10 


31 52 


31 32 


31 12 


30 51 


30 29 


3008 


29 45 


29 23 


28 59 


28 35 


'It^ 


10 


20 


30 00 


29 42 


29 22 


29 03 


28 42 


28 22 


28 01 


27 39 


27 17 


26 54 


26 30 


20 


30 


28 08 


27 50 


27 32 


27 14 


26 55 


26 36 


26 15 


25 55 


25 34 


25 13 


24 51 


24 29 


SO 


40 


26 15 


25 59 


25 42 


25 25 


25 07 


24 49 


24 31 


24 12 


23 52 


23 32 


23 II 


22 51 


40 


50 


24 23 


24 08 


23 52 


23 36 


23 20 


23 03 


22 46 


22 29 


22 10 


21 51 


21 33 


21 13 


50 


lO OO 


22 30 


22 17 


22 02 


21 4^ 


21 32 


21 17 


21 01 


20 45 


20 29 


20 II 


19 54 
18 14 


19 35 


10 00 


lO 


20 -\8 


20 2S 


20 12 


19 59 


19 44 


19 30 


19 16 


19 01 


18 46 


18 29 


17 57 


10 


20 


iS 46 


1835 


iS 21 


18 09 


17 56 


17 45 


17 41 


17 18 


17 04 


16 4Q 


16 35 


16 19 


20 


30 


16 53 


16 42 


16 32 


16 21 


16 09 


15 58 


15 46 


15 33 


15 22 


1508 


14 5^ 


14 42 


SO 


40 


15 01 


14 51 


14 42 


14 31 


14 22 


14 II 


14 01 


13 50 


13 39 


13 27 


13 16 


13 o^ 
II 26 


40 


50 


13 oS 


13 00 


12 52 


12 42 


12 34 


12 25 


12 16 


12 06 


II 57 


II 47 


11 37 


50 


11 OO 


II 16 


II 09 


II 01 


10 53 


10 46 


10 3q 


10 31 


10 22 


10 14 


10 06 


2 57 
8 18 


Q48 


11 00 


10 


9 23 


9 17 


9 'I 


9 05 


8 59 


852 


8 46 


8 39 


8 32 


8 25 


8 10 


10 


20 


7 31 


7 25 


7 21 


7 16 


7 II 


7 06 


700 


6 55 


6 50 


644 


6 39 


632 


20 


30 


538 


5 34 


5 30 


5 26 


5 24 


5 20 


5 16 


5 ^i 


507 


5 03 


458 


4 54 


SO 


40 


3 45 


3 43 


3 41 


3 38 


3 36 


3 33 


330 


3 28 


3 25 


3 23 


3 19 


3 16 


40 


50 


1 52 


I 51 


I 50 


I 49 


I 48 


I 47 


I 46 


I 44 


I 42 


I 41 


I 39 


I 38 


50 


12 OO 1 

1 1 


00 


00 , 

1 


00 


06 


00 


00 


00 


00 


00 


00 


00 

1 


00 


12 00 



In North latitude, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from North to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from North to West. 

In Sooth Utitudp, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from South to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from South to West. 

When the latltade and declination are of different name the tables are to be entered with the supplement of the hour angle and the 
supplement of the tabulated azimuth is to be taken for the required true bearing. 
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AZIMUTH OR TRUE BEARING. 



LATITUBK e9°. 



DBCWNATION— SAME NAME AS— I^TITUDE. 



liATITVDE 69°. 



Hour Angle* 



h. 
O 



3 



5 



6 



9 



10 



11 



12 



in. 

oo 

lO 

so 

40 
50 

OO 
lO 

no 

30 
40 
60 

OO 
lO 
30 
30 
40 
50 

OO 
lO 
20 
30 
40 
60 

OO 
lO 
20 
30 
40 
60 

OO 
lO 
SO 
30 
40 
50 

OO 
lO 
20 
30 
40 
50 

OO 
lO 
20 
30 
40 
50 

OO 
lO 
20 
30 
40 
60 

OO 
lO 
20 
30 
40 
50 

OO 
10 
20 
SO 
40 
50 

OO 
10 
20 
SO 
40 
50 
OO 



60° 



iSo OO 
172 02 
i6a 16 

15^ 49 
149 49 

143 20 

137 21 
131 53 
126 53 
122 16 
118 04 
114 12 

110 35 
107 14 
104 05 
loi 09 
98 22 

95 42 

93 12 

88 28 
86 13 
84 03 
81 57 

79 55 
77 56 
76 00 

74 05 
72 13 
70 23 

6834 
6647 
65 02 

63 17 
61 34 
59 52 

58 II 
56 30 
54 50 
53 10 
51 32 
49 53 

48 15 

46 37 

44 59 

43 23 

41 45 
40 09 

38 31 
36 56 
35 19 
33 43 
32 06 

30 30 

28 54 
27 18 

25 42 
24 05 
22 29 
20 53 




19 


17 


17 40 


16 


05 


14 29 


12 


51 


II 


15 



38 

03 
26 

49 
13 
37 
00 



62' 



68° 



180 00 
171 20 
162 55 
154 58 
147 31 
140 45 

134 37 
129 02 

124 01 

119 26 

115 17 
III 28 

107 57 
104 42 
loi 39 

9847 
96 06 

93 32 

91 07 
§846 
8632. 
84 22^ 
82 17 
80 15 

78 17 
76 21 
74 27 
72 37 
70 48 
69 01 

67 15 

65 31 

63 49 
62 07 

60 26 
5846 

57 06 
55 28 
53 51 
52 13 
50 36 
49 00 

47 24 
45 48 
44 13 
42 38 
41 02 

39 27 

37 53 
36 18 

34 44 
33 08 
31 34 
29 59 

38 25 
26 50 
25 16 

23 41 
22 07 

20 32 

1858 
17 23 
15 49 
14 14 
12 39 

II 04 



30 
54 
20 

45 
10 

35 
00 



180 00 
170 26 
161 12 
152 35 
144 43 
137 39 

131 21 
125 45 
120 44 
116 13 
112 
108 

105 03 
101 55 
99 00 
96 15 
93 40 
91 13 

8853 
8639 
84 29 
82 25 
80 24 
78 27 

76 33 
74 41 
72 52 

71 05 
69 20 
67 36 

65 54 
64 13 
62 32 

60 54 
59 15 
57 37 

56 02 
54 25 
52 50 

51 15 

40 41 

48 06 

46 32 
44 59 
43 25 

41 51 
40 19 

3845 

37 12 
35 40 
34 07 
32 34 
31 02 
29 28 

27 55 
26 23 

24 50 
23 1? 
21 45 
20 II 

18 39 
17 05 
15 32 
14 00 
12 26 
10 53 



20 
46 

13 
40 

07 

33 
00 




127 29 
121 53 
116 57 
112 35 
108 40 
105 07 

loi 53 
98 53 
96 07 

93 31 
)i 03 

44 



^ 



86 31 
84 22 
82 20 
80 20 
78 25 
76 33 

74 44 
72 56 
71 II 
69 28 

67 47 
66 06 

64 27 
62 50 
61 13 

59 37 
58 02 

56 27 



54 
53 



53 
19 



51 47 
50 14 
48 42 

47 10 

4538 
44 06 
42 35 
41 04 

3? 32 
38 02 

36 30 
34 59 
33 2Q 
31 58 
30 27 
28 55 

27 25 
25 54 
24 23 
22 52 
21 21 

19 49 

18 18 
16 47 
15 15 
13 44 
12 13 
10 41 



9 

7 
6 

4 

3 
I 
o 



09 
38 
07 
35 
03 
32 
00 



64' 



o f 
180 00 
167 34 
155 57 
145 37 
136 45 
129 14 

122 51 
117 21 
112 37 
108 27 
104 46 
loi 26 

98 23 

95 35 
93 00 

90 34 
88 15 

86 04 

835? 
81 58 
80 02 
78 09 
.76 20 

74 33 

72 49 
71 06 
69 25 
67 47 
66 09 

64 33 

62 57 
61 23 

59 50 
58 17 
56 44 
55 13 

53 42 
52 II 
50 40 

49 II 
47 41 
46 II 

44 42 
43 12 
41 43 
40 14 

3845 
37 16 

35 47 
34 18 
32 50 
31 20 

29 51 
28 22 

26 53 
25 24 
23 55 
22 26 
20 56 
19 27 

17 57 
16 27 

14 58 
13 29 
II 58 
10 29 

8 59 
7 29 
6 00 

4 30 
2 59 
I 30 
o 00 



65< 



180 00 
165 07 

151 
140 

130 59 
123 26 



39 
17 




117 14 
112 03 
107 3< 
103 
100 23 
97 21 



^ 



94 34 
92 00 

89 37 
87 22 

85 15 
83 14 



81 

79 
77 

75 



17 
50 



74 07 
72 26 

70 48 
69 10 

67 35 
66 00 

64 27 
62 55 

61 23 
59 53 



P 



23 
56 53 
55 24 
53 56 

52 27 
50 59 
49 32 
48 05 
46 37 
45 10 

43 43 
42 16 

4049 
39 23 

37 55 
36 29 

35 02 
33 35 
32 08 

30 41 
29 14 

27 47 

26 20 

24 52 

23 26 

21 58 
20 31 

19 03 

17 35 
16 ^ 

14 40 

13 12 
II 44 
10 16 

8 48 
7 21 



5 
4 

2 
I 
O 



53 
24 

56 
28 

00 



HO 31 
105 52 

10 1 57 
98 34 
95 34 
92 53 



86 00 

8359 
82 04 

80 13 

78 26 
76 42 
75 02 
73 24 
71 48 
70 13 

68 40 
67 09 

65 39 
64 09 
62 41 
61 13 

5946 

58 18 
56 53 
55 27 
54 00 
52 35 

51 II 
49 46 
48 21 

4656 
45 31 
44 08 

42 42 

41 18 

3? 54 
38 29 
37 05 
35 41 

34 16 
32 51 
31 a6 
30 01 

28 37 

27 H 

25 46 
24 20 
22 56 
21 30 
20 04 
18 38 



67' 



o / 
180 00 
153 44T 

134 33 
121 56 

113 24 

107 15 

102 31 

9843 

95 31 

92 44 

90 15 
88 00 

85 55 
83 57 
82 06 
80 20 
78 39 
77 00 

75 24 
73 51 
72 19 
70 49 
69 21 

67 53 

66 27 
65 01 

6336 
62 12 
60 48 
59 25 

58 02 

50 39 
55 18 
53 55 
52 33 

51 II 

49 49 
48 27 

47 06 
45 44 
44 22 
43 00 

41 39 
40 17 

3855 
37 33 
36 n 

34 49 

33 26 
32 04 
30 41 
29 19 

2757 , 
26 34 j 

25 10 I 

23 47 
22 24 

21 00 

19 36 
18 14 



154? 


16 50 , 


15 26 


14 22 


14 03 


12 56 


12 38 


n 30 


II 14 


10 03 


9 50 


837 


8 26 


7 12 


7 02 


5 46 


5 37 


4 19 


4 14 


2 52 


2 49 


I 26 


1 25 


CO 


,0 00 



68° 



93 16 
90 39 
88 22 
86 t!o 
84 29 
8243 

81 05 
79 30 
77 58 
76 29 
75 02 
73 37 

72 12 
70 50 
69 28 
68 07 
66 46 
65 26 

64 07 
62 48 
61 28 
60 10 
58 52 
57 34" 

56 15 
54 57 
53 39 
52 20 

51 02 
49 44 

48 26 
47 07 
45 49 
44 30 
43 12 
41 53 

40 34 
39 '4 
37 55 
36 36 
35 16 
33 57 

32 36 
31 17 
57 
36 
15 
25 55 

24 34 
23 13 
21 52 
20 31 
19 09 
17 48 

16 26 

15 04 
13 42 
12 20 
10 58 
9 37 



27 



8 
6 
5 
4 

2 
1 



14 
52 
29 
07 

45 
23 



o 00 



690 



f 


/ 


180 00 


• •   


136 19 


8850 


116 16 


07 40 


106 29 


8630 


100 34 


85 20 


96 27 


84 10 




00 



83 

81 49 
80 39 



79 

78 



39 

18 



77 08 

75 57 
74 47 
73 36 
72 25 
71 14 
70 03 

68 51 
67 40 
66 28 

65 17 
64 05 
62 53 

61 40 
60 28 

59 * 
58 02 
56 50 
55 36 

54 23 
53 09 
51 55 
50 41 
49 27 
48 13 

4658 
45 43 
44 28 
43 12 
41 57 
40 41 



P 



25 

08 

36 52 
35 35 
34 18 
33 01 

31 44 
30 26 
29 09 
27 51 
26 32 

25 14 

23 55 
22 37 
21 18 

19 59 
18 40 
17 20 

16 01 
14 41 
13 22 
12 02 
10 42 
9 22 

8 02 
6 41 
5 21 
4 01 
2 41 
I 20 
o 00 



o 00 

5 40 

69 25 

71 20 

72 15 
72 36 
72 34 
72 19 

71 51 
71 16 

70 36 

6951 
69 02 

68 10 

67 15 
66 19 

65 21 

64 22 

63 20 

6s 18 

61 16 

60 12 

5908 
58 02 
5656 
55 49 
54 42 
53 35 

52 26 

50 i? 
4858 
47 48 
46 38 

45 26 
44 15 
43 04 
41 52 
40 39 
39 26 

38 13 
37 00 
35 47 
34 33 
33 18 
32 04 

30 50 
2935 
28 19 

27 04 

25 48 

24 32 

23 15 
22 00 

20 43 
19 26 
18 09 
16 52 

15 35 
14 17 
13 00 
II 42 
10 25 
9 07 



7 
6 

5 
3 

2 
I 
o 



49 

31 

12 

54 
36 
18 
00 



O 



6 



9 



10 



11 



12 



00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
60 

00 
10 
20 
SO 
40 
60 
00 



III North lAtltade, when the star is rising or Has' of the meridian, the tabulated azimuths are reckoned from North to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from North to West. 

In Sooth lAtitode, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from South to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from South to West. 

When the latltade and defUnatlon are of dlfTerent name, the tables are to be entered with the supplement of the hour angle and the 
supplement of the tabulated azimuth is to be taken for the required true bearing. 
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AZIMUTH OR TRUE BEARING. 



LATITUDE TOO. 



DECUNATION— SAMB NAME AS— LATITUDE. 



LATITUDE TOO, 



Hour An^le. 



li. 

O 



3 



6 



8 



9 



lO 



11 



12 



OO 
lO 
SO 
30 
40 
50 

OO 
lO 
20 
30 
40 
50 

OO 
lO 
20 
SO 
40 
50 

OO 
lO 
SO 
SO 
40 
60 

OO 
lO 
SO 
SO 
40 
60 

OO 
lO 
SO 
SO 
40 
SO 

OO 
lO 
SO 
SO 
40 
50 

OO 
lO 
SO 
SO 
40 
60 

OO 
lO 
SO 
SO 
40 
50 

OO 
lO 
SO 
SO 
40 
60 

OO 
lO 
SO 
SO 
40 
50 

OO 
lO 
SO 
SO 
40 
50 
OO 



240 



80 OO 
76 49 

73 40 
70 39 
67 20 

64 13 

61 06 
58 00 
54 56 

51 52 
4852 
45 52 

42 55 

40 00 

37 07 
34 15 
31 26 

28 40 

2555 
23 12 
20 31 

17 53 

15 16 

12 41 

10 09 
07 36 

05 07 
02 39 
00 13 
97 47 

95 23 
93 00 

8557 
8339 
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In North latltade, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from North to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from North to West. 

In SoDth latitade, when the star is rising or East of the meridian, the tabulated azimuths are reckoned from South to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from %uth to West. 

When the latitade and deellnatlon are of different name, the tables are to be entered with the supplement of t e hour angle and the 
supplement of the tabulated azimuth is to be taken for the required true bearing. 
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38 16 
36 22 

34 26 

32 31 

30 37 
28 42 

26 47 

24 52 

22 57 
21 02 
19 08 
17 14 
15 18 
13 24 



II 
9 

5 

3 
I 
o 



29 

34 
40 

44 
49 
55 
00 



Hour Angle. 



la. 
O 



6 



9 



10 



11 



12 



m. 
00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
[50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
60 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 
00 



In North latltade, when the star is Tisinaf or East of the meridian, the tabulated azimuths are reckoned from North to East; and 
when the star is setting or West of the meri<fian, the tabulated azimuths are reckoned from North to West. 

In South latltndej when the star is rising or Bast of the meridian, the tabulated azimuths are reckoned from South to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from South to West. 

When the latltade and declination are of different name, the tables are to be entered with the supplement of tlie hour angle and the 
supplement of the tabulated azimuth is to be taken for the required true bearing. 
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AZIMUTH OR TRUE BEARING. 



liATITUDE 70°. 



DECUNATION—SAMK NAME AS— I. AT ITU DE. 



UiTITCJDE 70«. 



Hour Angle. 


480 


ll. 


in. 


o t 


O 


OO 


i8o 00 




lO 


175 32 




20 


171 06 




SO 


166 41 




40 


162 21 




50 


158 04 


1 


OO 


153 52 




10 


149 47 




20 


145 48 




30 
40 


141 55 
13808 




50 


134 30 


2 


OO 


130 57 




lO 


127 31 




20 


124 12 




30 


120 59 




40 


117 52 




50 


114 51 


3 


OO 


Til 56 




lO 


109 05 




20 


106 19 




30 


103 37 




40 


100 59 




60 


98 26 


4 


OO 


95 57 




lO 


93 28 




20 
30 


§844 




40 


86 a6 




50 


84 II 


5 


OO 


81 56 




lO 
20 


79 45 
77 36 




30 


75 27 




40 


73 21 




50 


71 16 


6 


OO 


69 12 




lO 
20 


6,^ 




30 


63 08 




40 


61 07 




50 


59 09 


7 


OO 


57 10 




lO 


55 13 




20 


53 16 




80 


51 19 




40 


49 24 




50 


47 28 


8 


OO 


45 33 




lO 


43 37 




20 


41 43 




30 


39 48 




40 


37 54 




50 


36 00 


9 


OO 


34 05 




lO 


32 12 




20 


30 18 




30 


28 24 




40 


26 31 




50 


24 37 


10 


OO 


22 44 




lO 


20 50 




20 


18 57 




30 


17 03 




40 


15 09 




50 


13 16 


11 


OO 


II 22 




10 


9 28 




20 


7 35 




30 


5 41 




40 


348 




50 


1 54 


12 


OO 


00 



49° I 50^" 



153 17 
149 07 

f45 04 
[41 07 
[37 18 
E33 37 



1058 
[08 08 
105 21 
102 41 
[OO 04 

97 32 

95 03 
92 36 
90 14 
8754 
8537 
83 22 

81 09 

7859 
76 51 
74 44 
72 38 
70 35 

68 31 

6630 
64 30 
62 31 
60 32 
5833 



33 45 

31 53 
30 00 

28 08 

26 15 

24 22 




56° 57<> 58° 50° Hour Ancle 



180 00 

175 18 
170 38 
[66 01 
[61 28 
157 00 



I 



10958 
[07 08 
104 23 
(oi 42 

99 07 
96 35 

94 07 
Qi 42 

89 21 

87 02 

84 46 

82 33 

80 21 
78 II 
76 04 
7358 
71 53 
69 52 

67 50 
65 49 
63 50 
61 52 

59 55 
5758 

56 02 
54 06 
52 12 
50 18 
48 25 
46 31 

44 37 
42 45 
40 53 
3900 

3708 
35 16 

33 24 

31 33 
2941 

27 50 
25 59 
24 07 



18 33 
16 42 

14 50 
13 00 



[80 00 

175 " 
[70 23 

•65 37 
[60 57 

[56 23 

151 56 
147 36 
143 24 
139 22 
135 -»7 
131 41 

[28 04 
t24 34 

[21 12 

:i7 57 
[14 50 

^11 50 

[08 54 
106 05 
[03 20 
[00 41 
98 07 
95 35 

93 08 

9045 
88 24 

86 06 

8352 
Si 40 

79 30 
77 21 
75 16 
73 " 
71 07 
69 07 

67 06 

6507 
63 10 
61 12 
59 16 
57 20 

55 27 
53 31 
51 38 
49 45 

47 53 
46 01 

44 08 
42 17 
40 26 

3835 
36 44 
34 53 

33 03 
31 12 
29 22 
27 32 
25 42 
23 52 

22 02 
20 II 
18 21 
16 31 
14 41 
12 51 



o / 

180 00 
175 02 
170 05 
165 12 
160 24 

155 43 

151 09 
146 44 
142 29 
138 22 
134 24 
130 35 

126 56 
123 26 
120 04 
116 49 

113 41 
no 41 

107 46 
104 58 
102 15 

99 30 
97 02 

94 32 

92 07 
89 45 
87 25 
8509 
8256 

8045 

78 36 
76 30 
74 25 

72 22 

70 20 

68 21 

66 21 
64 24 
62 27 
60 31 
5836 
56 42 

54 49 
52 55 
51 04 
49 12 
47 21 
45 30 

43 39 
41 49 

39 59 
3809 

36 19 
34 30 

32 41 
30 51 
29 03 
27 13 



21 



14 31 
12 43 



169 46 
164 43 
159 47 
15458 



125 44 
[22 13 

n8 51 

115 36 
:i2 29 
[09 28 

106 35 

103 47 

[OI 05 

98 28 

95 55 

93 28 

91 04 
88 42 
86 25 
84 10 
81 59 
79 49 

77 42 
75 36 
73 34 
71 31 
69 30 

67 33 

6536 

63 39 
61 44 

59 49 
57 55 
56 03 

54 " 
52 20 
50 28 

48 39 
46 48 

44 59 

43 09 
41 21 

39 32 
37 43 



o f 

180 00 
174 40 
169 23 
164 II 
159 05 
154 09 

149 21 

144 45 
140 20 

136 05 
132 02 
128 



35 54 


34 07 


32 18 


30 30 


2843 


26 54 


25 07 


23 ao 


21 32 


19 44 


17 57 


16 09 


14 21 


"34 


10 46 


8 59 


7 10 


5 23 


3 35 


I 47 


00 



10 



105 20 

102 33 

99 53 
97 17 
94 46 
92 19 

8957 
87 37 
85 21 

8309 
80 59 

7851 

76 46 

74 41 
72 40 
70 40 
68 40 

6645 

64 48 
62 53 
60 59 
59 07 
57 14 
55 23 

53 32 
51 42 



44 27 

42 38 
40 51 
39 03 
37 16 
35 29 
3342 

31 55 

30 09 

28 23 
26 36 
24 49 
23 03 

21 17 

19 30 
17 44 
15 58 
14 II 
12 25 



[80 00 

174 28 

[6859 
163 36 
158 19 

153 13 

[48 19 
'43 36 
'39 05 
'34 47 
[30 40 
[26 46 

[23 03 

19 30 

[16 08 

'12 53 
109 48 
106 50 

103 59 
[OI 14 

98 34 
96 01 

93 32 
91 g8 

8847 
86 29 

84 15 
82 04 

79 55 

77 49 

75 45 
73 43 
71 44 
69 45 
6748 

65 53 

6358 
62 05 
60 13 
58 21 

56 31 
54 41 

52 51 
51 03 
49 15 
47 27 
45 40 
43 53 

42 06 
40 20 

3834 
3648 

35 03 
33 17 

31 32 
29 46 
28 02 
26 16 

24 31 
22 46 

21 01 
19 15 
17 30 

15 45 
14 00 
12 16 

10 30 
845 



147 Oq 
142 18 
137 42 
133 21 
[29 12 
125 16 

i2r 31 

'17 59 
14 37 
[II 23 
[08 19 
105 22 

102 33 

99 50 
97 13 
94 41 
92 14 
8951 

8734 
85 17 
8305 
80 56 
7850 
76 46 

74 43 
72 44 
70 46 
68 48 

6653 
65 00 

63 07 
61 15 
59 25 
57 35 
55 46 
5358 

52 09 
50 22 
4836 
46 50 
45 04 
43 19 



l§ 



31 07 
29 23 

27 39 
25 55 
24 II 
22 28 

20 44 
19 01 
17 16 

J5 33 
13 50 
12 06 

10 22 

8 38 



'73 57 ' 173 38 

167 59 I 167 21 

162 08 I 

[56 28 ! 

51 01 I 149 41 



K5 49 
[40 52 

[36 II 

131 43 
127 33 
'23 37 

[19 52 
;i6 19 
[12 59 
109 47 
[06 44 
103 50 

loi 02 

98 21 

95 46 

93 17 
90 52 ' 

88 31 I 

86 16 
84 01 I 
81 52 I 
79 45 , 

77 41 I 
7538 I 

. 73 39 i 
71 41 I 
6945 I 
67 50 , 
65 57 
64 05 I 

I 
62 13 
60 23 ' 

5835 ' 
5647 1 
54 59 , 

53 13 

I 

51 27 I 
4941 
47 56 
46 II ! 

44 27 t 
42 43 ! 

40 59 
39 i^ 
37 33 
35 50 
34 07 
32 24 

30 42 
2859 
27 »7 
25 34 
23 51 
22 10 

20 27 

1845 
17 03 

15 20 
13 39 
II 56 



[2958 
125 45 

[21 48 

:i8 03 

114 31 
[II 12 
[08 02 
[05 01 
[02 09 

99 25 

96 46 

94 14 
91 46 
89 25 
87 06 

84 54 
82 42 

80 35 
78 30 
76 28 
74 29 



61 18 
59 29 
57 44 
55 57 
54 II 
52 a6 

50 42 
4858 
47 15 
45 31 
43 49 
42 07 

40 24 

3842 
37 01 
35 19 
3338 

31 57 

30 15 
28 35 
26 54 
25 13 
23 32 
21 51 

20 TO 
18 29 
16 49 
15 08 
13 26 
II 46 

10 05 
825 



142 36 

'37 24 
[32 32 
[28 00 
'23 45 
119 47 

16 04 

12 34 
109 17 

[06 09 

103 11 

100 22 

97 41 
95 05 
92 36 
90 12 

8753 
8538 



77 13 
75 13 

73 17 

71 21 
69 27 
67 36 

65 45 
63 55 
62 09 

60 21 
5835 
5650 
55 06 
53 22 
51 39 

49 56 I 

48 13 I 
46 32 ' 

44 51 
43 09 
41 30 

39 48 
3809 



33 09 
31 29 

29 49 
28 10 

26 30 
24 50 
23 11 
21 32 

19 53 
18 13 
16 34 
14 54 

II 36 



I 



h. 
O 



3 



9 



10 



11 



12 



00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
30 
40 
50 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
SO 
40 
50 

00 
10 
20 

;30 
40 
50 

00 
10 
20 
30 
40 

50 

00 
10 

20 
30 
40 
50 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
SO 
40 
50 

00 
10 
20 
SO 
40 
50 
00 



In North Utltnde, when the star is rising or Bast of the meridian, the tabulated azimuths are reckoned from North to East; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from North to West. 

In South latltade, when the star is rising or Bast of the meridian, the tabulated azimuths are reckoned from South to Bast; and 
when the star is setting or West of the meriman, the tabulated azimuths are reckoned from South to West. 

When the latitude and declination are of different name, the tables are to be entered with the supplement of the hour angle and the 
supplement of the tabulated azimuth is to be taken for the required true bearing. 
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AZIMUTH OR TRUE BEARING. 



latituhe 7a\ 




DECUNATION— SA] 


MK NAS 

/ 


dH AS-LATirUDE. 




liATITUDB 700. 


Hour Ansle« 


6O0 


61^ 


62'> 1 

1 

1 

/ 


63° 

/ 


64° 

/ 


660 

J 

/ 


67° 


68° 


60° 


70° 


Hour Ansle. 


U. in. 


/ 


/ i 


f 


/ 


/ 


/ 


li« in* 


O OO 


i.So 00 


180 00 


180 00 


180 00 


180 00 


180 00 


180 00 


i8c 00 


180 00 


180 00 


• • • • 


CO 


lO 


172 50 


172 17 


171 36 


170 44 


169 36 


168 01 


165 39 


161 51 


154 42 


137 37 


8849 


10 


20 


165 46 
i^ 57 


164 43 


163 26 


161 47 


159 39 


156 44 


152 34 


146 r4 


135 48 


117 22 


87 39 


20 


30 


157 29 


155 39 


153 23 


150 29 


146 38 


141 23 


133 59 


123 07 


107 18 


86 28 


30 


40 


152 28 


150 37 


148 23 


145 39 


142 14 


137 52 


132 09 


124 34 


114 26 


101 13 


85 18 


40 


50 


146 21 


144 14 


141 42 


130 40 


134 58 


130 22 


124 35 


117 17 


108 09 


96 57 


84 07 


50 


1 00 


140 37 


138 19 


135 38 


132 25 


12835 


123 57 


118 19 


III 30 


103 17 


93 41 


S^ 57 


1 00 


10 


135 18 


132 52 


130 05 


126 48 


122 58 


118 25 


113 03 
108 34 
104 38 


106 46 


9923 


91 00 
88 40 


81 46 


10 


20 


130 21 


127 53 


125 03 


121 46 


"7 59 


113 37 


102 44 


96 06 


8035 


20 


30 


125 46 


123 17 


120 27 


117 14 


113 34 


109 24 
105 38 


99 16 


93 15 


8634 


7Q 24 


30 


40 


121 32 


119 02 


116 14 


113 07 


109 35 


loi 09 


96 II 


QO 41 
88 24 


84 41 


78 14 


40 


50 


117 35 


115 08 


112 24 


109 22 


105 59 


102 14 


98 04 


9328 


82 54 


77 03 


50 


2 00 


"3 53 


III 28 


108 50 


105 54 


102 41 


99 OS 


95 12 


90 55 
8835 


86 15 


81 13 


75 52 


2 00 


10 


no 26 


108 05 


105 31 


102 44 


99 39 


96 17 


92 35 


84 15 


79 36 


74 41 


10 


20 


107 12 


104 55 


102 27 


99 45 


96 49 


93 38 


90 10 

8752 


86 25 


82 23 


7803 


73 2Q 

72 18 


20 


30 


104 07 


loi 55 


99 32 


90 57 


94 10 


91 08 
8847 


84 21 


8035 


76 35 


30 


40 


loi 12 


99 05 


9648 


94 20 


91 39 


8541 


82 23 


7851 


75 05 


71 06 


40 


50 


98 27 


96 25 


94 12 


91 49 


89 17 


8633 


8338 


80 30 


77 10 


73 39 


69 55 


50 


3 00 


95 49 


93 51 


91 44 
89 21 


89 27 


87 01 


84 26 


81 40 


78 42 


75 33 


72 14 


6843 


3 00 


10 


93 18 


91 23 
89 02 


87 10 


84 5X 


82 22 


79 44 


76 57 


73 59 


68 06 


67 31 


10 


20 


90 51 


87 04 


84 59 


82 46 


80 24 


77 54 


75 14 


72 26 


66 20 


20 


30 


88 32 


8645 


84 52 


82 52 


8045 


78 30 


7607 


73 35 


7054 


65 07 


30 


12 


86 16 


84 33 


82 44 


80 49 


78 48 


76 39 


74 22 




r^ 


6644 


63 55 


40 


60 


84 04 


82 26 


80 41 


7851 


76 54 


74 50 


72 39 


70 22 


65 23 


62 43 


50 


4 00 


81 57 


80 22 


7841 


76 55 


7503 


7305 


71 00 


68 48 


66 29 


64 03 


61 31 


4 00 


10 


, 79 52 


78 20 


76 43 


75 01 


7S 14 


71 20 


69 21 


67 16 


65 02 


62 43 


60 18 


10 


20 


77 50 


76 21 


7448 


73 »o 


71 27 


69 39 


6744 


6544 


63 37 


61 24 


5905 


20 


30 


75 51 


74 26 


72 56 


71 22 


^^ 


6758 


66 08 


64 13 


62 12 


60 05 
5846 


57 52 


30 


40 


73 55 


72 32 


71 06 


69 35 


66 20 


64 34 


62 44 
61 16 


6048 


5639 


40 


50 


72 ox- 


70 41 


69 17 


67 50 


66 18 


64 42 


63 01 


59 24 


57 27 


55 25 


50 


5 00 


70 08 


68 51 


67 30 


66 06 


6438 


63 05 


61 28 


59 47 


58 00 


56 09 


54 12 


.0 00 


10 


68 17 


67 03 


65 45 


64 23 


6258 


61 30 


59 57 


58 20 


5637 


54 50 


52 58 


10 


20 


66 27 


65 15 


64 01 


62 42 


61 21 


5956 


58 26 


5653 
55 26 


55 14 


53 31 


51 44 


20 


30 


6439 


63 30 


62 18 


61 02 


59 44 


58 22 


5656 


53 52 


52 13 


50 30 


SO 


40 


62 52 


61 45 


60 36 


59 23 


5808 


5648 


55 25 


53 59 


52 29 


50 54 


49 15 
48 02 


40 


60 


61 07 


60 03 


5855 


57 45 


56 33 


55 17 


53 57 


52 34 


51 07 


49 36 


50 


6 00 


59 21 


58 20 


57 15 


5607 


54 57 


53 44 


52 27 


51 08 


49 44 
48 23 


48 18 


4647 


6 00 


10 


. 57 37 


56 37 


55 35 


54 50 


53 23 


52 13 


5059 


48 18 


46 59 


45 32 


10 


20 


55 54 


54 57 


53 57 


52 55 


51 50 


5043 


49 32 
4803 


47 01 


45 40 


44 16 


20 


30 


54 12 


53 17 


' 52 19 


51 19 


50 V 


49 12 


4653 
45 28 


45 39 


44 21 


43 01 


SO 


40 


52 30 


5» 37 


50 41 


iis 


4844 


47 41 


4636 


44 16 


43 02 


41 45 


40 

mm ^^ 


60 


5049 


49 58 


49 04 


47 II 


46 11 


45 09 


4403 


42 55 


41 44 


40 29 


50 


7 00 


4909 
47 28 


48 19 


47 28 


46 34 


45 39 


4441 


43 40 


42 38 


41 33 


40 25 


39 13 


7 00 


10 


46 41 


45 51 


45 00 


44 07 


43 II 


42 13 
40 46 


41 14 


40 II 


3905 


37 57 


10 


20 


4548 


4503 


44 15 


43 26 


42 34 


41 42 


39 49 
38 25 


3849 


3746 


36 41 


20 


30 


4408 


43 25 


42 39 


41 52 


41 03 


40 12 


39 19 


37 27 


36 26 


35 24 


30 


40 


42 29 


41 47 


41 04 


40 18 


3932 


3843 


37 52 


37 00 


36 05 


3508 


34 07 


40 


60 


40 50. 


40 10 


39 29 


3846 


38 01 


37 14 


36 25 


35 35 


34 43 


33 48 


32 51 


50 


8 00 


39 " 


38 33 


37 53 


37 " 


36 20 

34 58 


35 45 
34 16 


34 58 


34 II 


33 20 


32 27 


31 33 
30 16 


8 00 


10 


37 32 


36 57 


36 19 


35 39 


33 32 


32 46 


31 58 


31 08 


10 


20 


35 55 


35 19 


34 43 
33 08 


34 05 


33 26 


32 47 


32 05 


31 21 


30 35 


2048 
28 27 


28 58 


20 


30 


34 15 
3238 


33 43 


32 33 


31 56 


31 17 


30 37 


2556 
28 31 


29 13 


27 41 


SO 


40 


32 07 


3: 33 


30 59 


30 24 


2Q 49 


29 10 


27 50 


27 07 


26 23 


40 


60 


31 00 


30 31 


29 59 


29 27 


28 53 


28 19 


27 43 


27 06 


26 28 


25 47 


25 05 


50 


9 00 


29 22 


28 54 


28 24 


27 54 


27 23 


26 50 


26 15 
244^ 


25 41 


25 04 


24 27 


23 47 


9 00 


10 


27 43 


27 17 


26 49 


26 20 


25 51 


25 20 


24 16 


2341 


23 05 


22 28 


10 


20 


26 06 


25 41 


25 15 


24 48 


24 21 


23 52 


23 22 


22 51 


22 19 


21 45 


21 10 


20 


30 


24 28 


24 04 


23 40 


23 16 


22 49 


22 23 


21 55 


21 25 


20 56 


20 24 


19 51 


30 


40 


22 50 


22 28 


22 06 


21 42 


21 18 


20 53 


20 27 


20 00 


19 32 
18 09 


19 03 


18 32 


40 


60 


21 12 


20 52 


20 31 


20 09 


19 47 


19 24 


1859 


1835 


17 42 


17 13 


50 


10 00 


»9 35 


19 16 


18 57 


18 37 


18 16 


17 55 


17 33 


17 10 


16 46 


16 21 


15 55 


10 00 


10 


17 56 


17 40 


17 22 


17 04 


16 45 


16 25 


16 04 


15 44 


15 22 


14 59 


14 35 


10 


20 


16 19 


16 04 


1548 


15 31 


15 14 


14 56 


14 37 


14 18 


1358 


13 38 


13 16 


20 


30 


14 41 


14 27 


14 12 


13 58 


13 42 


13 26 


13 10 


12 53 


12 34 


12 16 


II 57 


SO 


40 


13 03 


12 51 


12 38 


12 25 


12 II 


II 57 


II 42 


II 27 


11 10 


10 54 


10 37 


40 


50 


II 25 


II 14 


11 03 


10 52 


10 40 


10 27 


10 14 


10 01 


9 48 


9 33 


9 18 


50 


11 00 


048 

8 10 


9 39 
8 01 


9 29 


9 18 


9 09 


8 58 


8 46 


835 


823 


8 II 


758 


11 00 


10 


7 54 


7 46 


7 37 


7 28 


7 19 


7 10 


6 59 


6 49 


6 39 


10 


20 


6 32 


6 26 


6 19 


6 12 


6 06 


558 


5 51 


5 43 


536 


5?? 


5 19 


20 


80 


4 54 


4 49 


4 45 


4 40 


4 34 


4 29 


4 23 


4 18 


4 12 


406 


3 59 


SO 


40 


3 16 


3 12 


3 10 


306 


3 03 


2 59 


2 56 


2 52 


2 48 


2 44 


2 40 


40 


50 


I 37 


I 36 


I 35 


I 33 


I 31 


I 30 


I 28 


I 26 


I 24 


I 22 


I 20 


50 


12 00 


00 


00 


00 


00 


00 

1 


00 


00 


00 


00 


00 


00 


12 00 

1 



In Korth Ittltade, when the star is rising or Bast of the meridian, the tabulated azimuths are reckoned from North to East: and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from North to West. 

In Konth latitude, when the star is rising or Bast of the meridian, the tabulated azimuths are reckoned from South to Bast; and 
when the star is setting or West of the meridian, the tabulated azimuths are reckoned from South to West. 

When the latitude and deellnatlon are of different nane, the tables are to be entered with the supplement of the hour angle and the 
supplement of the tabulated azimuth is to be taken for the required true bearing. 
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